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The  reference  collection  of  Phi ebotominae  continued  to  grow.  Seventy- 
five  percent  of  the  New  World  species  are  represented;  thus  making  it  the  most 
complete  collection  in  existence.  A review  of  the  subgenus  Evan.dromyia  of 
Lutzonyia  was  completed.  Another  paper  dealing  with  ph 1 ebotomi nae  and  parasites 
in  one  area  of  Mato  Grosso,  Brazil  is  now  in  press.  A manuscript  on  sand 
fly  classification  on  a world  wide  basis  is  near  completion.  Identification 
keys  to  the  sand  flies  of  Trinidad,  Panama,  the  subgenus  Psychodopygus , the 
subgenus  Dampfomy i a and  the  gasparv iannai  group  were  finished  and  are  included 
in  this  report.  Thirty-six  phlebotomine  species  were  collected  in  Ecuador. 
Twenty-five  of  these  represent  new  records  for  the  Republic.  Several  undescribed 
taxa  were  discovered.  A sand  fly  colony  (Lutzomyia  vexator)  is  being 
maintained  in  Gainesville.  Studies  related  to  disease  transmission,  physiology 
and  behavior  can  be  undertaken  with  specimens  from  this  colony.  Work 
continued  on  the  Colombian  sand  fly  project.  A final  draft  will  be  available 
before  July  1 , 1 977. 
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Progress  Report 
DADA  I7-72-C-2I39 


I n t roduc  t ion 

1.2 

Pollowinq  the  format  of  the  previous  annual  reports,  we  are  continuing 
to  provide  identification  keys  and  brief  references  to  the  American  sand 
flies.  The  treatment  of  the  species  in  the  subgenus  Psychodopyous  should 
be  especially  worthwhile  since  the  identity  of  some  species  has  been 
confusing  in  the  past.  Several  members  in  this  subgenus  have  been  incrim- 

i 

inated  as  vectors  of  dermal  leishmaniasis. 

Obj  ect i ves 

Our  objectives  under  this  contract  are  as  follows: 

1.  To  prepare  keys,  illustrations  and  other  aids  to  identification 
both  by  geographic  areas  and  by  taxonomic  groups. 

2.  To  arrive  at  a more  satisfactory  classification  of  the  subfamily 
Phi  ebotom.inae. 

3.  To  build  an  American  reference  collection. 

h.  To  maintain  a laboratory  colony  of  at  least  one  species  of 
Lutzory ia  sand  fly. 

Resul ts 

1 . Gene  ra 1 

The  sand  fly,  Lutzomyia  vexator,  is  being  maintained  at  low 
levels  in  our  laboratory.  Several  investigators  including  Dr.  P.C.C. 
Garnham  and  Dr.  Susan  Mclver  are  interested  in  subcolonizing  this 
species  in  order  to  have  material  for  transmission  or  receptor  studies. 

The  reference  collection  continued  to  grow  due  to  gifts  from 
Drs.  Vianna  Martins,  J.  Arias  and  others  in  Brazil.  A few  species, 
not  previously  represented  in  the  collection,  were  captured  in 
Ecuador  during  May,  1976.  At  present  we  have  slide  mounted  specimens 


of  75^  of  the  described  New  Wo. Id  species. 

The  draft  of  the  paper  on  Panamanian  phi ebotomi nes  is  now  in  the 


Hands  of  Cr.  Howard  Christensen,  forrrerly  of  the  Gorrjas  Memorial  Laboratory. 
The  work,  as  mentioned  earlier,  was  unexpectanl 1 y delayed  due  to  the 
cancellation  of  a grant  (NIH)  from  which  Dr.  Christensen  received  support. 
Hopefully,  we  will  be  able  to  complete  the  paper  in  1977.  Z'  rough  draft 
of  t^c  keys  and  some  tables  are  enclosed  to  illustrate  the  type  end 
degree  of  coverage  (p.es  ). 

Two  other  papers  are  now  in  press  (see  appendices  I and  ll)and 
another,  dealing  with  the  classification  of  Ph  1 cbo  tom  i nae  on  a v^crld  v;ide 
basis,  should  be  completed  by  30  March  1977.  The  authors  are  D.J.  Lewis, 
D.G.  Young,  G.E.  Fairchild  and  D.M.  Minter. 

The  fielo  trip  to  Ecuador  was  quite  productive.  Thirty-six 
phlebotomine  species  wore  collected  from  two  local i t ies--one  near  t j 
Pio  Napo,  east  of  the  ^ndes;  the  other  in  a forest  near  the  Pacific  coast. 
Tv/enty-five  of  the  species  represent  new;  records  for  the  Republic. 

Several  undescribed  species  were  taken  (see  p.ao ) for  a summary  of  the 
Ecuadorian  Phi ebotomi nae) . 

Work  continued  on  the  sand  fly  fauna  of  Colombia.  The  paper 
which  deals  with  over  100  species  is  the  doctoral  dissertation  of  the 
principal  investigator.  Illustrated  keys  to  the  Phi ebotomi nes  of 
Trinidad  were  completed.  The  first  draft  of  this  begins  on  p.3 
Other  keys  to  some  subgenera  or  species  groups  of  Lutzomyia  are 
included  in  this  report.  As  in  previous  -eports,  figures  taken  from 
other  works  are  so  indicated  by  a smal 1 reference  number  above  the 
specific  name  in  the  figure  legend.  Original  figures  are  unmarked. 
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The  Phlebolomine  Sand  Flies  of  Trinidad 


Introduction 

The  presence  of  sand  flies  on  Trinidad  was  first  noted  by  Knab 

4 

in  1913.  He  described  Lutzomy ia  (=  ph I ebotomus ) a t roc  I ava  ta  from 

specimens  collected  on  Gasparee  Island.  A second  species,  L. 

5 

t r i n i dadens i s , was  described  by  Newstead  in  1922.  Theodor  illustrated 

and  briefly  described  a female  of  another  species  from  Trinidad  in 
6 

1932.  The  identity  of  this  species  remains  uncertain  althi>ugh  it 

was  probably  1 i chy i , certainly  not  t r i n i dadens i s . 

Cal  Ian  in  19^7  provided  information  on  the  man-biting  habits  of 

7 

gomez i (as  tr  in idadens i 5)  from  the  Island.  marajoens i s was 

B 

added  to  the  fauna  in  I9d1  by  Fairchild  & Hertig. 

Ten  species  of  Lutzomy i a and  one  of  Brumptomy i a , collected  at 

9 

Bush  Bush  Forest,  Nariva  Swamp,  were  listed  by  Aitken  et  al.,  1968. 

L.  t i nt i nnabu I a , not  amazonens i s , was  one  of  these  species. 

Leishmaniasis,  caused  by  Leishmania  mexicana,  was  first  reported 

10 

in  rodents  in  Trinidad  by  Tikasingh  in  1969.  Further  studies  by  him 

]i 

revealed  that  f I av i scute  Mata  is  the  natural  vector.  To  date,  no 
human  cases  have  been  documented  but  f 1 av i scute  I 1 a ta  is  known  to  bite 
man  on  Trinidad. 

During  the  past  twenty  years,  Drs.  T.H.G.  Aitken,  E.  Tikasingh  and 
their  associates  collected  over  2000  sand  flies  using  a variety  of  traps 
and  baits.  For  the  most  part,  these  flies  were  identified  by  G.B. 
Fairchild  and  D.J,  Lewis.  A publication  based  on  this  work  is  now  being 
prepared.  The  following  key  with  original  illustrations  of  Trinidadian 
specimens  will  be  part  of  this  paper. 
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Key  To  The  Ph 1 ebotomi no  Sand  Flies  of  Trinidad 


1 . Males 2 

F ema  Ics 21 

2.  Style  with  5 'najor  spines* 3 

Style  with  3"^  major  spines ^ 


3.  Interocular  suture  complete.  Genitalia  large  (Fig.  1);  coxite  with  a 
distinct  tuft  of  setae  implanted  on  a subcircular  base  and  with  a 
distal  row  of  4-5  strong  setae;  style  with  2 proximal  spines  set  on  a 

common  tubercle,  a single  median  spine  and  2 terminal  spines 

Brumptomy i a leopoldoi  (Figs.  1,1) 

Interocular  suture  incomplete.  Genitalia  much  smaller  (Fig. 3 );  coxite 
with  scattered  setae  on  inner  median  surface,  distal  strong  setae 
absent;  style  with  2 proximal  spines  separated,  a subterminal  spine 
and  2 terminal  spines Lutzomyia  tr  i n idadens  i s (Fig. 3) 


4.  Style  with  3 major  spines 5 

Style  with  4 major  spines 6 


5.  Fifth  palpal  segment  very  short,  less  than  length  of  third  segment. 
Antennal  ascoids  on  segments  3~10.  Paramere  complex  with  a slender 
ventral  arm  attached  to  a main  lobe;  coxite  lacking  persistant  setae... 
L.  t i n t i nnabu 1 a (Fig-4) 


Fifth  palpal  segment  longer  than  segments  2+3.  Antennal  ascoids  on 
segments  3*14.  Paramere  simple;  coxite  with  a distal  patch  of  setae.. 
L.  pi losa  (Fig.S) 
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A major  spine  is  def i ned  here  as  one  that  is  longer  than  the  width 
of  the  style. 


6.  Style  with  a small  suLtcrminal  bristle 7 

Style  v/ithoul  a subterminal  bristle 13 


7.  Paramcre  very  broad,  deeply  concave  dorsal ly,  convex  ventral ly;  coxite 
lacking  a tuft  of  setae L.  range  I i ana  (Fiqs.t,7) 

Paramcre  otherwise;  coxite  with  at  least  1 tuft  or  patch  of  setae.... 8 


8.  Paraniere  with  a dorsobasal  arm  bearing  2 modified  setae;  coxite  with 
2 fan-like  setae  at  base L.  lichyi  (Fig.  8) 

Paramerc  without  a dorsobasal  arm  or  modified  setae;  basal  coxite  tuft 
of  simple  setae 9 


9.  Tips  of  genital  filaments  spherically  enlarged,  each  with  a distinct 
inner  "tooth";  coxite  with  a basal  tuft  of  10+  setae  and  a median 
ventral  group  of  6+  setae 10 

Tips  of  genital  filaments  simple,  not  enlarged  nor  with  an  inner  "tooth"; 
coxite  with  a basal  tuft  of  3'6  setae  but  without  a median  group. ...11 


10.  Dorsum  of  aedeagus  with  a sclerotized  projection;  genital  filaments 

shorter  than  0.30rm wa  I ker  i (Fig5.9,io) 

Aedeagus  simple,  without  a dorsal  projection;  genital  filaments  0.30mm 
or  longer niara  joens  i s (Fig.Ji) 


11.  Hind  femur  with  a row  of  2-5  short  spines.  Genital  filaments  less  than 

3x  length  of  the  pump spi  nosa  (Fig.iZ.) 

Hind  femur  without  spines.  Genital  filaments  greater  than  3x  length 
of  the  pump 12 

12.  Cibarial  arch  well  defined,  canplete.  Setae  of  coxite  tuft  longer  than 

width  of  coxite;  dorsal  setae  of  paramcre  restricted  to  distal  third  of 
the  structure L.  ovallesi  (Fig.  13) 

Cibarial  arch  absent.  Setae  of  coxite  tuft  shorter  than  width  of  coxite; 

dorsal  setae  of  paramcre  covering  most  of  the  structure 

L.  wi  i gone  i (Fig.lA) 
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13.  Coxitf  with  o definite'  tuft  or  pjtch  of  Ion']  sct.ie  on  inner 

surface 1 ^ 

Coxite  without  a sotal  tuft  although  short  & scattered  setae  may  be 
present  (as  in  Figs.  2^  & 23) ^ 


1^.  Fifth  palpal  segment  shorter  than  the  third.  Coxite  with  a patch  of 

30+  setae l^.  antuncs  i (Fig.  15) 

Fifth  palpal  segment  longer  than  segments  3+^t.  Coxite  with  less  than 
30  setae 15 


Cox  i tc 

tuf  t 

of  ^ strong  setae. 

Pleura 

moderate  1 y 
L . 

p i gmen ted . . . . 
. at  roc  la vat a 

(Fig. 

(Fig. 

16) 

Cox i te 

tuf  t 

of  10+  thin  setae. 

Pleura 

pale 

, . . . L . gomez i 

17) 

16.  Antennal  ascoids  with  very  long  posterior  spurs 

L . s h annoni  (Fig.  1 8 , 19) 


Antennal  ascoids  simple  or  with  very  short  spurs  as  in  Fig.  26 17 

17.  Fifth  palpal  segment  equal  to  or  longer  than  combined  length  of  segments 

1+2+3 


Fifth  palpal  segment  shorter  than  co.iibined  length  of  segments  1+2+3. ..19 


18.  Cibarium  with  vestiges  of  horizontal  teeth  in  comb-like  row  (similar 
to  Fig.  36);  head  longer  than  wide  from  vertex  to  tip  of  clypeus. 

Wing  broader  (Fig.  21) cayennens  i s (Figs.  20,  21) 


Cibarium  with  horizontal  teeth  appearing  as  small  dots,  not  in  a 
comb-like  row.  Head  as  long  as  wide.  Wing  slender  (Fig.  23)  ... 
l^.  micropyga  (Figs.  22,  23) 
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19-  Pcitamcro  with  a dorsohasol  hump;  inner  surface  of  coxite  with  10+ 
short  scattered  setae.  Genitalia  relatively  large  (Figs.  2^,  25). 
Newstead's  scales  { = sensory  rods)  on  palpal  segments  2 6 3 20 


Paramere  without  a dorsobasal  hump;  inner  surface  of  coxite  without  such 
setae.  Genitalia  smaller  (Figs.  27,  28).  Newstead's  scales  res t r i c ted +.o 
palpal  segment  3 21 


20.  Tip  of  genital  filament  twisted  like  a corkscrew;  paramere  £ aedeagus 

broad  as  shown L.  aragao i (Fig.  2^) 


Tip  of  genital  filament  straight  £ pointed;  paramere  £ aedeagus  more 
slender L.  barret  toi  (Figs  25,  26) 


21.  Basal  spine  of  style  somewhat  isolated.  Antennal  segment  3 long,  equal 
to  or  greater  than  head  height  from  vertex  to  tip  of  clypeus.  Mesonotum 
faintly  to  moderately  pigmented L.  nordest  i na  (Fig.  27) 


Basal  spines  of  style  paired,  i.e.  inserted  at  the  same  level.  Antennal 

segment  3 shorter  than  head  height.  Mesonotum  strongly  pigmented 

L.  f I av i scute  I I a ta  (Fig.  28) 


22.  Cibarium  with  ^ longitudinal  rows  of  horizontal  teeth.  Interocular  suture 

complete.  Individual  sperm  ducts  very  long  £ thin 

Brumptomyia  leopoldoi  (Figs.  29,  30) 


Cibarium  with  a transverse  row  of  horizontal  teeth.  Interocular  suture 
incomplete.  Sperm  ducts  shorter  £ thicker 23 


23.  Posterior  part  of  pharynx  with  spines 2A 

Pharynx  without  spines 26 


2k. 


Spermathecae  sausage-shaped . Cibarium  with  k inwardly  directed  horizontal 
teeth Lutzomyia  t r i n i dadens  i s (Figs.  31,  30 


Spermathecae  globular  or  pear-shaped.  Cibarium  with  k or  more  upright 
horizontal  teeth 25 
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25-  Ciborium  with  ^ short, well  separated  horizontal  teeth.  Antennal 
ascoids  nearly  reaching  ends  of  their  respective  sefjments. 

Spermat hecae  slightly  constricted  in  middle 

atroc lavata  (Figs.  33,  3^) 

Cibarium  with  1^4+  longer  horizontal  teeth  in  a conb-like  rov;.  Ascoids 
short,  their  tips  ending  just  beyond  the  middle  of  their  respective 

segments.  Spcrmathccac  spherical  or  nearly  so 

cayennens i s (Figs.  35,  35) 


26.  Cibarium  with  6 or  more  horizontal  teeth 27 

Cibarium  with  k horizontal  teeth 30 


27.  Spcrmathecae  large,  spherical  or  oval  in  shape,  without  segments  (Figs. 

37,  39)-  Antennal  ascoids  v/ith  short  posterior  spurs  (Fig.  26).  Newstead's 
scales  (=sensory  rods)  on  palpal  segments  263-  Pleurae  moderately 
pigmented 28 

Spcrmathecae  smaller,  shape  otherwise,  with  distinct  segments  (Figs.  Al , 

^3).  Ascoids  without  posterior  spurs.  Nev/stead's  scales  restricted  to 
palpal  segment  3-  Pleurae  pale 29 


28.  Spcrmathecae  oval,  very  large;  stem  of  genital  fork  angular,  slightly 

notched  at  tip barret  to  i (Figs.  37,  28) 


Spcrmathecae  nearly  spherical,  smaller;  stem  of  genital  fork  more  or 
less  acute  at  tip L.  aragao i (Figs.  39,  ^0) 


29.  Cibarium  with  6-7  horizontal  teeth.  Individual  sperm  duct  shorter  than 
spcrmatheca.  Antennal  segment  3 equal  to  or  longer  than  proboscis. 

Head  height  from  vertex  to  tip  of  clypeus  longer  than  wide 

L.  f 1 av i scute  1 lata  (Figs.  Al , k2) 


Cibarium  with  8-10  horizontal  teetfi.  Individual  sperm  duct  about  twice 
the  length  of  the  spcrmatheca.  Antennal  segment  3 shorter  than  proboscis. 
Head  height  subequal  to  width an  tunes  i (Figs.  A3,  AA) 


A 


8 


( 


30.  Palpal  scgnient  5 very  short,  less  than  half  the  length  of  the  third 
segment.  Spermathecae  v;i th  sem i - tc 1 cscoped  segments  (imbricated), 
individual  ducts  and  part  of  coiTimon  duct  rugose,  heavily  sc  1 erot  i zed  . . 
L.  t int  i nnabu  la  (Figs,  146) 


Palapl  segment  5 longer  than  half  the  length  of  the  third.  Spcrmathecae 
not  Inibricated,  individual  and  common  duct  smooth-v/a  I I ed  or  with  faint 
St  r ia  t i ons 3 ' 


31.  Hind  femur  with  a row  of  3"5  short  spines.  Most  of  the  individual  sperm 
duct  thick  walled,  well  sclerotized;  common  duct  tenuous;  spermathecae 
as  sho'wn L.  sp i nosa  (Figs.  ^7~^S) 


Hind  femur  without  spines.  Spermathecae  and  sperm  ducts  otherwi se . . . . 32 


32.  Antennal  ascoids  with  long  posterior  spurs  (Fig.  19). 

Spermathecae  sausage  shaped  as  shown L.  shannoni  (Figs.  50,  51) 


Antennal  ascoids  simple  or  with  very  short,  hardly  noticeable  posterior 
spurs.  Spermathecae  otherwise 33 


33.  Palpal  segment  5 shorter  than  combined  length  of  segments  3+^-  Inner 

pair  of  horizontal  teeth  inclined  tov/ards  the  middle  of  the  cibarium.... 
nordest i na  (Figs.  52,  53) 

Palpal  segment  5 longer  than  combined  length  of  segments  3+^.  Inner 
pair  of  horizontal  teeth  upright  or  nearly  so 3^ 


3^.  Comnon  sperm  duct  long,  over  one  third  the  length  of  the  individual  duct.. 

35 


Common  sperm  duct  absent  or  short,  never  exceeding  one  third  the  length 
of  the  individual  duct 38 


35.  Spermathecae  longer  than  wide,  wrinkled  with  incomplete  str iat ions . . . . 36 
Spermathecae  about  as  long  as  wide,  smooth  walled  without  s t r i a t ions . . 37 
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36.  Eyes  largo,  separated  at  narrowest  part  by  about  6 facet  diameters. 
Spcrmathccae  constricted  near  middle  with  longer  individual  ducts. 
ova  I les i (Figs.  5^,  5S) 


Eyes  small,  separated  by  about  9 facet  diameters.  Spermathecac  more  or 
less  uniform  in  widtii  througimut,  seemingly  joined  directly  to  the 
common  duct L.  range  I i ana  (Figs.  56,  57) 


37.  Individual  sperm  ducts  thinner,  each  about  half  the  width  of  the  sperma- 
thecae v/a  1 ker  i (Figs.  58,  59) 


Individual  sperm  ducts  thicker,  each  over  half  the  width  of  the  sperma- 
thecae marajoens  i s (Figs.  60,  6l  ) 


38.  Conr)on  sperm  duct  absent.  Spermathecac  and  cibarium  as  figured 

pi losa  (Figs.  62,  63) 


Conrion  sperm  duct  present.  Spermathecac  and  cibarium  otherwise 39 


39. 


Spermathecac  long  & tubular,  only  slightly  wider  than  the  individual 
duct,  smooth  walled m i gone i (Figs.  61*,  65) 


Spermathecac  more  or  less  spherical  at  end,  distinctly  wider  than  the 
individual  duct,  with  incipient  or  complete  annuli  at  base 1*0 


liO.  Cibarium  v/ith  a small  but  obvious  protuberance  between  the  inner  pair  of 
horizontal  teeth;  cibarial  arch  ill  defined  in  middle.  Individual  sperm 
duct  about  5x  the  length  of  the  common  duct.  Wing  length  less  than  1.5mm; 

beta  of  wing  venation  equal  to  or  longer  than  alpha 

micropyga  (Figs.  66,  67) 

Cibat'ium  lacking  a median  protuberance;  cibarial  arch  strongly  developed 
throughout.  Individual  sperm  duct  longer  than  6x  the  length  of  the  common 
duct.  Wing  length  greater  than  1. 5mm;  beta  shorter  than  alpha 1*1 
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41.  Pleura  pale  contrastinq  with  dark  mesonotum.  Antennal  segment  3 

shorter  thatn  proboscis.  Spermathecae  with  about  10  well  developed 

annuli;  individual  sperm  ducts  thinner  f,  longer 

gomez i (Figs.  68,  69) 

Pleura  & mesonotum  well  pigmented.  Antennal  segment  3 longer  than 
proboscis.  Spermathecae  with  fewer  annuli;  individual  ducts  wider 
and  shorter L.  1 ichyi  (Figs.  70,  71) 


1 I 


q.  IA-17. 


Lu  t zomy  i a spp.cj*<f  . (lA),  ^ in  I gone  I . 

( 16) , atroclavata . (17),  L . gome  z 


Ph  I eboloni  i ne  Sand  Flics  of  Ecuador 


In  May,  1976,  three  of  us  collected  about  100  sand  flies  at  two 

locations  in  Ecuadoi 16  km  east  of  Santo  Dominqo,  de  Los  Colorados, 

Pichincha  Prov.  (Elev.  700  m above  sea  level)  and  at  Limoncocha,  Napo 

Prov.  near  the  Rio  Napo  (Elev.  290  m) . We  collected  the  specimens  in 

well  developed,  though  partially  disturbed  forests,  in  animal  burrov;s 

and  on  tree  trunks  using  simple  tube  aspirators.  CDC  light  traps  and 

malaise  traps  were  also  used  successfully  at  both  localities.  A few 

specimens  were  taken  in  human  bait  collections.  The  high  interandean 

valley  between  Quito  and  Banos  was  sampled  for  sand  flies  but  no 

specimens  were  found.  Their  absence  was  probably  due  to  several  factors 

including:  The  widespread  use  of  insecticides,  the  time  of  year,  or  the 

intensive  cultivation  of  the  region. 

Sand  fly  borne  disease  has  been  reported  in  Ecuador.  Bar  tone  I I os i s 

was  discovered  in  the  southern  provinces  of  Lo j a and  Oro  in  the  early 
1 ?,13 

19^0's.  It  is  apparent,  however,  that  cutaneous  leishmaniasis  is 
certainly  more  widespread  and  important  in  terms  of  human  involvement. 
Rfxiriguez  and  Nutjue  described  clinical  cases,  apparently  caused  by 
Leishmania  bra^ i I i ens i s , fr<jm  western  Ecuador.  Based  on  information 
gained  elsewhere  in  the  Neotropics,  it  seems  certain  that  sand  fly 
borne  arbovirusus  and  Leishmania  mex i cana  also  occur  in  parts  of  the 
Republic.  Obviously,  in  order  to  study  the  natural  transmission  of 
these  pathogens,  it  is  necessary  to  know  which  phlcbotomine  species 
are  present. 

1' 

Rodrigue/  listed  13  species  of  sand  flies  from  Ecuador  and  later, 

16 

Ar/ube  added  three  more.  Only  one  species,  Brumptomy i a pentacantha 


Btirrotto,  wns  re()()rti’d  by  them  from  the  Amazonian  region  of  eastern 
Ecuador  (Oriente). 

Resu I t s 

An  up  to  date  ctiecklisl  of  the  sand  fles  of  Ecuador  is  given 
below.  Species  collected  by  us  at  Limoncocha  are  indicated  by  the 
letter  "L";  those  from  near  Santo  DcMTiingo  de  Los  Colorados  by  "S". 
Twenty-six  species  represent  new  records  for  the  Republic. 

Genus  Brumpto<ny  i a Franya  A Parrot 

■■'■I.  leopoldoi  (Rodriguez)  (S) 

2.  £.  tnesa i Sherlock  (L) 

■3.  £.  pentacantha  (Barret to) 

Genus  Lutzomy ia  Franya 

A.  L.  abunaensis  Martins,  Falcao  & daSilva  (L) . The  previously 
unknown  female,  to  be  described  elsewhere,  was  taken 
at  Limoncocha. 

5.  1^.  ac  I yd  i f era  (Fchld.  & Hertig)  (S) 

6.  L.  ba i ty i (Damascene  Causey  6 Arouck)  (L) 

■••7.  barret  toi  (Mang.  ) (S) 

8.  b i sp i nosa  (Fchld.  6 Hertig)  (L) 

*9.  campos i (Rodriguez)  (S) 

10.  carrera  i (Barretto)  (L) 

*Species  previously  reported  from  Ecuador  by  Rodriguez  and/or  Arzube. 
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'll. 

L.  cayennensis  (Floch  & Abonnenc) 

12. 

L.  dav  i s i (Root)  (L) 

13. 

L.  dendrophylla  (Manq.)  (L) 

■ U . 

L.  dysponcla  (Fchid.  t,  Hertiq) 

15. 

L.  (Evandromy ia)  sp.  (L) 

16. 

L.  f 1 av i scut e 1 la ta  (Mang.)  (L) 

17. 

L.  guyancnsis  (Floch  f,  Abonnenc)  (L) 

■ 1 8 . 

L.  gomez i (Nitz.) 

19. 

L.  hirsuta  (Mang.)  (L) 

20. 

L.  micropyga  (Mang.)  (L) 

■•■■21 . 

L.  monticola  (Costa  Lima).  Reported  from  Guayas 

Prov.  by 

Arzube  but  probably  not  this  species. 

22. 

L.  nevesi  (Damasceno  & Arouck)  (L) 

23. 

L.  nocticola  Young  (L) 

*2^4. 

L.  nordestina  (Mang.)  (S,L) 

■25. 

L.  olmeca  bicolor  Fchid.  & Theodor  (L) . Listed  as 

' k- 

apical  is  by  Arzube. 

26. 

L.  (oswaldoi  group)  sp.  (l) 

27. 

L.  panamensis  (Shannon)  (S) 

28. 

L.  (Pressatia)  sp.  (L) 

29. 

L.  reburra  (Fchid.  6 Hertig).  A single  female  from  Puerto 

Quito,  Pichincha  Prov.  examined.  J.  Cohen, 

coll. 

-■•30. 

L.  serrana  (Damasceno  & Arouck)  (S,L) 

*31  . 

L.  shannoni  (Dyar)  (S,L) 

*Species  previously  reported  from  Ecuador  by  Rodriguez  and/or  Arzube. 


■32. 


L.  sal ) es i (Galv3o  & Coutinho) 


-33  • trap  idu  i (Fchld.  F,  Herlig)  (S) 

3^.  L ■ (Tr  i chophorotiiy  i a ) n.  sp.  (L) 

35.  L.  undu lata  (Fchld.  & Her  tig)  (S) 

36.  L.  (vexa tor  group)  sp.  (S) 

37-  L.  (vexator  group)  sp.  (L) 

■38.  l^.  vesper  t i I i on  i s (Fchld.  & Hertig)  (S) 

39.  wa  I ker  i (Newst.)  (L) 

■40.  l^.  y I eph i I etor  (Fchld.  fc  Hertig) 

41.  yuii  I 1 i Young  & Porter  (L) 

42.  (Psychodopygus)  n.  sp.  (S) 

= paraens i s , Fchld.  & Hertig,  1951  (not  paraens i s Costa, 
Lima,  1941). 


Species  previously  reported  from  Ecuador  by  Rodriguez  and/or  Arzube. 


Keys  to  the  Species  of  Lu  t zomy i n Sond  Flies 


Submenus  Psychodopytjus  Motupibe  i ra  , 19^4) 

The  sub()enus  Psychodopygus , represented  by  about  25  species,  has  been 

18 

recently  reviewed  by  Forattini  and  Ortiz.  The  former  author  and  others  treat 
the  group  as  a distinct  genus  of  Phlebotominae  but  this  is  not  acceptable 
for  several  reasons. 

19 

The  species  arc  here  grouped  into  3 series  following  Theodor.  This  is 
admittedly  artificial  but  is  convenient  for  identification  purposes.  The  group, 
series  un i se tosa  (=series  chagas i ) , has  been  changed  to  the  series  sguam i vent r i s 
since  it  is  based  on  the  oldest  name  and  is  frequently  used  for  the  group.  The 
3 series  are  defined  by  Theodor  on  the  basis  of  male  characteristics  as  follows: 

series  a r t hu r i Style  with  2 or  4 major  spines.  Parameres  simple. 

series  panamens i s Style  with  3 or  5 (sometimes  6)  major  spines,  no  small 

subterminal  setae.  Parameres  with  thick  tufts  of  setae. 

series  sguam i yen t r i s Style  with  1 large,  terminal  spine.  Parameres  simple 

or  very  complex. 

I have  examined  specimens  of  all  described  species  except  L.  par imaens i s , 
guyanens i s , L.  rachou i and  sp.  no.  780.  These  are  probably  synonyms  of  other 
species  and  are  so  treated  here. 

i.z 

As  mentioned  in  earlier  reports,  some  Psychodopygus  spp.  have  been  incriminated 
as  vectors  of  human  cutaneous  leishmaniasis  in  several  countries.  From  the 
stand~f)oint  of  medical  importance  the  group  as  a whole  is  quite  important.  Man- 
biting  specimens  may  be  extremely  abundant  in  wel I -forested  areas  from  southern 
Mexico  to  southern  Brazil. 

The  imbricated  spermathecae  and  short  fifth  palpal  segment  (apomorhpic 
features)  are  characteristic  of  all  females  of  the  subgenus.  Some  males  in  the 
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series  squonii  vent  r i s . eq.  ) <i  i nson  i , have  very  complex  qenitalia  v;hereab 
others  in  the  scries  jrtliur  i have  retained  simple  qenilalia  with  ^ major 
spines  on  the  style  and  simple  paramcres. 

Spec ies : 

I.  L.  amazonensi s (Root),  193'*.  Amer.  J.  Hyg . , 20; 2AA.  (Female,  Iquitos, 
Peru).  Forattini,  1 96O , Studia  Ent.,  3:'t67  (Female,  redescribed). 
The  male,  undescribed  but  discovered  (A.V.  Martins,  personal 
comm.),  resembles  that  of  1.  recurva  in  the  series  panamens i s . 
Known  distribution:  Amazon  Basin  in  Peru  € Brazil. 


2.  L.  arthuri  (Fonseca),  1936,  Rev.  Ent.  6:32^  (Female,  S3o  Paulo, 

Brazil).  Fonseca,  1939.  Mem.  Inst.  Butantan,  12:181  (Male). 

= L.  rachou i (Damasceno  C Arouck) , 1956,  XIII  Congr.  Brasil. 

Hig.,  Fortaleza,  mimeograph,  6 p.  (Male,  Minas  Gerais,  Brazil). 
Unguest ionably  considered  to  be  synonomyous  with  arthuM_  by 
Martins  et  al.,  1968,  Bol . Museu  Hist.  Nat.  Univ.  Fed.  Minas 
Gerais,  No.  I , p.  2 . 

Known  d i s t r i bu t i on : Brazil;  Rio  de  Janeiro,  S3o  Paulo  and  Minas 
Gerais. 

3.  L.  ay  roza  i (Barretto  £,  Coutinho),  I9*t0,  An.  Fac.  Med.  Univ.  S.  Paulo, 

16:131  (Male,  S3o  Paulo,  Brazil).  Barretto  & Coutinho,  19‘t3. 
Rev.  Brasil.  Biol.,  3:183  (Female).  Although  a male  and  female 
were  taken  in  copula,  there  still  remains  the  possibility  that 
the  sexes  were  not  properly  associated.  The  female  of  ayroza i 
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described  by  Borretto  is  close  to  guyanens i s , the  male  of  which 


is  quite  different  from  that  of  ayroza i . A male  cotype  of  ayrozai, 
examined  by  me,  has  definite  areas  of  p i qmen  ta  t i on  on  the  lower 
pleura.  A f ema  le  identified  by  Barretto  from  Sao  Paulo  lacks  these 
p i qmen  ted  ar  eas  . If  the  ay  roza  i female  proves  to  beguyanensis  or 

another  species  then  L.  tint! nnabu I a becomes  a junior  synonym  of  L. 
aryoza  i . Males  and  females  of  t i nt  i nnabu  1 a have  pigmented  areas 
on  t he  I ower  p I eu  ra  and  have  been  col  1 ec  ted  i n M i nas  Gera  i s , not  far 

from  Sao  Paulo the  type  localityofayrozai  . I am  unable  to 

separate  males  of  ayrozai  and  tintinnabula  wi t hou t assoc i a ted  f ema I es . 

Known  distribution  : Sao  Paulo,  Brazil.  Other  geog  raphic  records  are 
doubtfu  I . 

bernalei  Osorno,  Morales  £.  Osorno,  1967,  Caldasia,  10:30  {Male, 
Araracuara,  Caqueta,  Colombia^). 

Known  distribution:  Type  locality. 

5.  b i sp i nosa  (Fairchild  & Hertig),  1951,  Ann.  Ent.  Soc.  Amer. 

AA:AI0  (Male,  female.  La  Victoria,  Cerro  Jefe,  Panama). 

Known  distribution:  Bel i ze  , Honduras  , M i caragua  , Panama , Colombia,  N Brazil. 

6.  I-.  Carrera  i (Barretto),  19^6,  An.  Fac.  Med.  Univ.  S.  Paulo,  22:286 

(Male,  Female,  Restrepo,  Colombia). 

= P^.  day  i s i Root,  193^  (in  part).  Amer.  J.  Hyg.  20:233  (The  females 
described  are  car rera i , Caravellas,  Bahia,  Brazil). 

= pessoanus  Barretto,  1955,  Rev.  Hosp.  Clin.  10:247  (Male, 

Itatiaia,  Rio  de  Janeiro,  Brazil).  Barretto,  1966,  Papeis 
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Avu  I SOS , I8:I3^*  (rein.ile,  type  locality,  llatiaia). 


Knovai  d i St  r i bu  I ion  : Brazil,  ( Ba  h i a , R io  dc  Jano  i ro  , ParaO  . fast  of  the 

Andes  in  Ccjlonibia,  Peru  and  Ecuador. 

7.  chagas  i (Costa  Lima),  19^1.  Acta  Med.  Rio,  7 ’•  8 , 14,  16  (Female 

Rio  Negro,  Amazonas,  Brazil).  Martins,  et  al.,  1968,  Bol. 

Museu  Hist.  Nat.  Univ.  Fed.  Minas  Gerais,  No.  I,  l4  p.  (Female). 
= un i setosus  Mangabeira,  1941,  Mem.  Inst.  Oswaldo  Cruz,  36:238 
(Male,  Para,  Brazil).  Synonomy  discussed  by  Martins  et  al. 
i n above  c i ta t i on . 

Known  distribution:  Amazon  Basin;  Colombia,  Brazil  and  Peru. 

8.  day i s i (Root),  1934,  Amer.  J.  Hyg . , 20:242  (Male,  Fordlandia, 

Para,  Brazil).  Females  described  by  him  as  dav  i s i represent 
L.  Carrera i . Forattini,  I960,  1973  m i s i den t i f i ed  females  as 
follows:  His  descriptions  of  L.  dav i s i (Root)  actually 

represent  h i rsuta  (Mang.)  and  those  of  J..  paraens  i s (Costa 
Lima)are  of  dav  i s i (Root).  Martins  et  al.,  1973,  Rev. 

Brasil.  Biol.,  33:419  (Female  description). 

= L.  root i (Mangabeira),  1942,  Mem.  Inst.  Oswaldo  Cruz,  37:112  (Male, 
Para , Braz i I ) . 

= P.  parimaensis  Ortiz  & Alvarez,  1972,  Rev.  Inst.  Nac.  Hig., 

Caracas,  5:139  (Female,  Sierra  Parima,  Amazonas,  Venezuela). 

I tentatively  treat  par imaens i s as  a junior  synonym  of  dav i s i 
based  solely  on  the  original  description. 

Known  distribution:  Colombia,  Peru,  Bolivia,  Brazil,  Venezuela, 
Ecuador . 
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3.  f d i rch  i I d i B.irretlo,  1966,  Pape  is  Avulsos,  18:137  (Male,  female, 

Italiaia,  Rio  de  Janeiro,  Brazil). 

Known  distribution:  Southern  Brazil. 

10.  l^.  f a i r t i cj  i Martins,  1970,  Proc.  Ent.  Soc . Wash.  72:279  (Male,  female, 

V i I 1 av i cenc i o , Colombic^,  earlier  described  as  P.  squam i yen t r i s 
by  Fairchild  & Hertig,  1991  (not  P.  squam  i yen  t r i s LutzSNeiva, 
1912)  . 

Known  distribution:  Southern  Colombia. 

11.  L.  cjuyanens  i s (Floch  & Abonnenc),  19^1,  Inst.  Past.  Guyane,  Pub. 

15,  p.  17  (Female,  Montana  Lucifer,  Fr.  Guiana). 

= L.  gen i cu I a ta  (Mangabe i ra ) , 19^1,  Mem.  Inst.  Oswaldo  Cruz,  36:2^5 
(Male,  Belem,  Para,  Brazil).  Fairchild  & Hertig,  1951,  Ann. 

Ent.  Soc.  Amer.  AA:A12  (Description  of  both  sexes). 

Known  distribution:  Panan)a , Colombia,  Fr.  Guiana,  Brazil,  Ecuador. 

12.  h i rsu ta  (Mangabe i ra ) , 19^2,  Mem.  Inst.  Oswaldo  Cruz  37:116  (Male, 

Abaeta,  Para,  Brazil).  Forattini,  I960,  Studia  Ent.  3:^68 
(Female,  as  P^.  day  i s i Root). 

= P.  col asbe I cour i Floch  & Chassignet,  19^7,  Inst.  Past.  Guyane, 

Pub.  152,  p.  1 (Male,  Baduel,  Fr.  Guiana). 

= P.  Sp.  No.  780  Floch  & Chassignet,  19^8,  Inst.  Past.  Guyane, 

Pub.  170,  p.  1,  (Female,  Baduel,  Fr.  Guiana). 

Known  distribution:  Colombia,  Brazil,  Ecuador,  Fr.  Guiana,  Bolivia. 
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13. 


L.  ) ainboni  (Fraih.i  f.  Ward),  197^.  Bull.  Enl.  Reb.  6^:209  (Male, 


female,  Tranbamazon i ca  highway,  Para^  Brazil). 

Known  d i bt  r i but  ion  : Norlhern  Brazil,  Para''  Slate. 

l'^.  L.  1 1 oyd  i (Antunes)  , 1937,  Rev.  Biol.  Hiq.,  8:2A  (Female,  Sao  Paulo, 
Brazil).  Coutinho,  19^0,  Arqu.  Zoo  I . Est.  S.  Paulo  1:331 
(Male).  Forattini,  1973,  Entomologia  Medica,  vol.  k,  p.  1 2 
(Male,  female). 

Known  d i b t r i bu I i on : Southern  Brazil. 

15.  L.  mar i paens i s (Floch  6 Abonnenc) , 19^6,  Inst.  Past  Guyane  Pub.  lAO, 

p.  1,  (Male,  Rio  Oyapock) . Forattini,  19^0,  Studia  Ent.  3:^72 
(Fema 1 e , as  squam i ven t r i s Lutz  & Neiva).  Fraiha  et  al.,  1971, 
Mem.  Inst.  Oswaldo  Cruz,  69:^97. 

Known  distribution:  Fr.  Guiana,  Northern  Brazil. 

16.  L.  ma tob i (Barretto  G Zaqo) , 1956,  Rev.  Brabil.  Ent.  5:177  (Male, 

Rio  de  Janeiro,  Brazil).  Barretto,  1966,  Papeis  Avu 1 bob , 

18:135  (Female). 

Known  distribution:  Southern  Brazil,  near  Rio  de  Janeiro. 

17.  L.  n i caraquens i s (Fairchild  G Hertig),  1951,  Proc.  Ent.  Soc . Wa^h. 

63:26  (Male,  Villa  Somoza , Nicaragua).  Female  undescribed  but 
keyed  and  illustrated  in  this  report. 

Known  distribution:  Nicaragua,  Western  Panama. 
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18. 


L.  iK)cticolJ  Younc),  1973.  Tla.  F.iit.  (Mdle,  female,  Rio  Anori, 


Antionuia  Dept.,  Coifjmbia). 

Known  cf  I s t r i bu  t i on : Webtern  Panama  (Bocas  del  Toro,  Prov.),  Colombia, 
Ecuador  (near  Rio  Napo) . 

19.  L.  panamens i b (Shannon),  1926,  J.  Wabh.  Acad.  Sc i . 16:192  (Male, 

female,  Cano  Saddle,  Canal  Zone).  Fairchild  & Hertiq,  1951, 

Ann.  Em.  Soc . Amer.  AA:A05  (Redebcr  i bed , dibcubbed). 

Known  distribution:  Mexico,  Belize,  Nicaragua,  Cob  fa  Rica,  Panama, 
Colombia,  Venezuela,  Peru,  Northern  Brazil. 

20.  paraens i s (Cobta  Lima),  19^1.  Acta  Medica,  Rio,  7:7  (Male,  Belem, 

Para,  Brazil).  Martinb  et  al.,  1973,  Rev.  Brasil.  Biol. 

33:^11  (Taxonomic  dibcussion). 

Known  distribution:  Northern  Brazil  (Records  from  other  countries 
by  various  authors  require  confirmation). 

21.  rccu rva  Young,  1973,  Fla.  Ent.  56:106  (Male,  female,  near  Rio 

Curiche,  Choco,  Colcxnbia). 

Known  distribution:  Panama,  Darien  Prov.;  Northern  Colombia,  Choco. 

22.  L.  squam i vent r i s (Lutz  t Neiva),  1912,  Mem.  Inst.  Oswaldo  Cruz, 

A:89  (Female,  Rio  Trombetas  & Para,  Barzil).  Martins  et  al., 
1968,  Bol.  Museu  Hist.  Nat.  Univ.  Fed.  Minas  Gerais,  No.  1, 

1*4  p.  (Female  redescribed). 

= P.  comp  I exus  Manqabeira,  19^1,  Mem.  Inst.  Oswaldo  Cruz,  36:2*42 
(Male,  Piratuba,  Para,  Brazil). 

*40 


Known  d i s t r i bu I i on  : 


AiTiazon  Bnsin  (Brazil). 


lintinnabula  Christensen  fc  Fairchild,  1971,  J.  Med.  Ent.,  8:301 
(Male,  female,  Qu  i a^  Olo.  Pinoqana,  Darien  Prov.,  Panama). 

Known  d i str i but  ion  : Panama,  Colombia,  Trinidad,  Brazil  (Minas  Gerais, 
Para),  Fr.  Guiana  (As  ayroza i , various  authors). 


2^.  we  1 I come i (Fraiha,  Shaw  & Lainson),  1971,  Mem.  Inst.  Oswaldo 

Cruz,  69:^89  (Male,  Female,  Serra  dos  Carajas,  Para^,  Brazil). 
Known  distribution:  Brazil  (Para). 


2 5 ■ Lutzomy  ia  ( Psychodopygu  s ) n . s p . . 

~ L.'  paraens  i s , Fairchild  & Hertig,  1951,  (not  pa  raens  i s Costa  Lima, 
1941),  Ann.  Ent.  Soc . Amer.  AA:A06.  This  unnamed  species  has 
been  called  J..  pessoana  (Barretto)  by  most  authors  but  pessoana 

is  a junior  synonym  of  camera  i a species  distinct  from 

Lutzomyia  n.  sp.  ;!■' 1 . 

Known  distribution:  Honduras,  Costa  Rica,  Panama,  Western  side  of 
Andes  in  Colombia  and  Ecuador. 


Sulxienub  Pbychoclopycjub  (scries  a r t hu  r i ) 


Key  to  Adult  Males 

1.  Style  with  2 major  S(>iMes. b i sp  i nosa  (Fig.  72  ) 

Style  VO  t h ^ major  spines. 2 

2.  Coxite  afid  style  arched,  slender;  the  spines  on  style  restricted  to 

terminal  on  fourth  of  structure. arthur  i (Fig.  72.  ) 

Coxite  and  style  stouter;  at  least  one  spine  on  stlye  implanted 
near  middle  of  structure. 3 

3.  Paramere  with  a tuft  of  long  dorsal  setae;  proximal  spines  on  style 

inserted  on  the  same  level  (paired). L.  ma  tos  i (Fig.  72.  ) 

Paramere  without  a tuft  of  long  setae;  proximal  spine  on  style 
isolated. L.  I I oyd  i (Fig. 73  ) 


Subgenus  Psychodopygus  (series  panamens i s ) 

Key  to  Adult  Males 

1.  Style  with  5 (sometimes  6)  major  spines;  paramere  as  shov;n. 

day  i s i (Fig.  73  ) 

Style  with  3 strong  spines  and  I smaller  bristle;  paramere 

ot  herw  ise. 2 

2.  Paramere  voth  a curved  dorsal  branch  inaddition  to  a main  lobe  and 

lateral  arm  which  bear  strongly  recurved  setae;  aedeagus  long  and 
relatively  slender. r ecurva  (Fig. 74  ) 


Paramere  without  a dorsal  branch,  main  lobe  and  lateral  or  ventral 
arm  bear  non-recurved  setae;  aedeagus  relatively  short  and  stout. 3 


3.  Main  lobe  of  paramcro  with  two  tufts  of  blade-like  setae;  ventral 

arm  with  2 stronij  setae,  one  terminal  and  one  subterminal. 

pjn,^niens  i s (Fig.  74  ) 

M.)in  lobe  of  [laramere  with  one  (jroup  of  setae,  blade-like  or  not; 
ventral  arm  with  small,  usually  more  numerous  setae. ^ 

h.  Ventral  arm  of  paramcre  long  and  slender,  inserted  near  base  of  main 


I obe . 5 

Ventral  arm  shorter  and  stouter;  inserted  at  end  of  main  lobe. 6 


5.  Dorsum  of  paramere  with  a long  seta  implanted  on  a tubercle; 

ventral  setal  tuft  of  about  7 setae. L.  n i caraguens i s (Fig. 75  ) 

Dorsum  of  paramere  without  a long  seta;  ventral  setal  tuft 
(2-3)  setae. hi  rsuta  ^Fig.75  ) 


6.  Mesonotum  & pleurae  pale. 7 

Mesonotum  partly  or  entirely  infuscated. — 9 


7.  Lateral  lobe  & coxite  subegual  in  length;  tips  of  genital  filaments 

modified  as  shown. ]^.  fai  rchi  Idi  (Fig.7fc  ) 

Lateral  lobe  linger  than  coxite;  tips  of  genital  filaments 

simple. 8 

8.  Epipharynx  longer  than  0.20  mm. Lu  t zomy  i a n.  sp.  ^1  (Fig. 7677) 

Epipharynx  shorter  than  0.20  mm. carrera  i (Fig. 77  ) 

9.  Main  lobe  of  paramere  with  short  distal  setae  and  a short 

ventral  arm. t i nt  innabu  la  (Fig. 78  ) 

ayroza i (Fig. 78  ) 


'♦3 


M.)  i n li>l)e  of  pcHdinore  with  lon()t‘r  clistjl  setae  and  a longer 
vcn tral  


10 


10.  Paramore  with  10-}^  terminal  setae,  its  width  less  than  or  equal 

to  width  of  style.  Coxae  pale. U noct  icola  (Fiq.78  ) 

Paramere  with  16+  terminal  setae,  its  width  greater  than  width 
of  style.  Coxae  infuscated. L.  paraensis  (Fig. 79  ) 


Subgenus  Psychodopygus  (series  squami ventr i s) 


Key  to  Adult  Males* 

1.  Parameres  simple. 2 

Paremeres  cotiiplex  with  1-2  lobes  or  arms. A 


2.  End  of  paramere  with  a dorsal  tuft  of  long,  erect  setae 

Qhagas  i (Fig.7‘)  ) 

Paramere  slender  without  a distal  setal  tuft. 3 

3.  Coxite  stout,  constricted  in  middle;  style  enlarged  at  base,  the 
subterminal  spines  very  small,  hair-like;  aedeagus  broad,  paramere 

somewhat  pointed  at  tip. 1^.  mar  i paens  i s (Fig.  79  ) 

Coxite  and  style  relatively  slender,  subequal  in  width  throughout, 

the  subterminal  spines  of  style  stronger;  aedeagus  longer;  paramere 
rounded  at  tip. guyanens  i s (Fig.80  ) 

A.  Mesonotum  pale.  Coxite  without  a median  constriction;  paramere 

as  shown. L.  la  inson  i (Fig.gO  ) 

Mesonotum  dark.  Coxite  with  a median  constriction  at  base;  paramere 

otherwise,  with  a small,  leaf-like  seta  at  tip  of  dorsal  arm. 5 

The  genitalia  are  diff'icult  to  describe  and  it  is  necessary  to  compare 
specimens  with  the  figures. 


3. 


Both  lobes  of  pdramere  broad,  about  subequal  in  width. 


1__  we  I I come  i (Fiq.8l  ) 

Parainere  otherwise;  voth  a more  slender  dorsal  arm. 6 

6.  Tip  of  paramcre  upturned,  pointed,  the  i.iedian  group  of  dorsal  setae 

relatively  long. berna  I e i (Fig.  81  ) 

Tip  of  paramcre  rounded,  the  tnedian  group  of  dorsal  seta  short 

7 

7.  Paramere  as  shown,  with  2 small  leaf- 1 ike  setae  on  the  dorsal  arm, 

one  at  the  tip;  the  other  in  the  middle. squam i vent  r i s (Fig. 81 

Paramere  otherwise,  with  only  1 small  leaf-like  seta  at  tip  of 
dorsal  arm. fa  i rt  ig  i (Fig.  8 1 ) 


Subgenus  Psychodopygus 


Key  to  Adult  Females 

I.  Cibarium  with  6-8  horizontal  teeth. 2 

Cibarium  with  A horizontal  teeth. 3 


2.  Cibarium  with  6 horizontal  teeth.  Last  annulation  of  spermatheca 

asymmetrical. L.  I I oyd  i (Fig. 73  ) 

Cibarium  with  8 horizontal  teeth.  Last  annulation  of  spermatheca 
symmetrical. J^.  arthur  i (Fig. 72.  ) 

3.  Cibarium  with  subequal  6 relatively  small  vertical  teeth  in  1-3 

transverse  rows,  no  longitudinal  rows. A 

Cibarium  with  vertical  teeth  of  varying  size,  those  in  the  middle 
enlarged  and  forming  2 or  more  longitudinal  rows. 7 


k.  Mesonotum  & pleutcU*  pole. L.  loinsoni  (Fiq.80  ) 

Mesonotum  dork,  C(jn  t ros  I i nq  with  (>0  I e picuroe. ^ 

3.  I tid i V i duo  1 sperm  ducts  about  one-third  the  lenqth  of  the 

spermo  thecae. L.  ama/onens  i s (Fiq.74-  ) 

Individual  sperm  ducts  os  lonq  as  or  lonqer  than  the  sperma t hecae . 

- 6 

6.  Terminal  annulation  of  spermatheca  asymmetrical.  Comnton  sperm  duct 

with  faint  transverse  striations  below  ruqose  portion. 

matos  i (Fiq.72.  ) 

Terminal  annulation  of  spermatheca  symmetrical.  Common  duct  smooth 
walled  below  the  rugose  portion. L.  recurva  (Fig. 74  ) 

7.  Common  sperm  duct  completely  smooth  walled,  without  rugosity. 

squam i ventr i s-  (Fig. 81 

L . mar i paens i s 
L . we  I I come i 
chagas  i 
' rt ig  i 

At  least  part  of  the  common  duct  rugose  and/or  with  transverse 
striations. 8 


■’At  present,  specific  Tdent  i f i cat  ion  of  these  females  is  certain  only 
when  associated  males  are  on  hand.  The  undiscovered  female  of 
bernalei  probably  belongs  in  this  group. 


SperduithfCcK!  shorter  than  individual  duels. 


ayroza i (Fig. 78  ) 


guyanens i s (Fig. 80  ) 


Spt't  malltecae  longer  than  individual  ducts. 9 

Mesonotum  & pleura  pale. 10 


Mesonotum  partly  or  entirely  pigmented,  contrasting  with  pale 
pleura. 

Epipharynx  length  greater  than  0.30  mot. Lutzomy  ia  n.  sp.  ii\  (Fig.  76 

Epipharynx  length  less  than  0.30  mm. \^.  f a i rch  i I d i (Fig. 76  ) 

j..  car rcra  i (Fig.  77  ) 

Terminal  annulation  of  spermatheca  asymmetrical. 

L_  panamens i s (Fig. 74  ) 


Terminal  annulation  of  spermatheca  symmetrical. 12 

Horizontal  teeth  of  cibarium  short,  slanted  inwardly. 13 

Htjrizontal  teeth  larger,  more  or  less  erect. 13 


Procoxae  dark,  ntesocoxae  6 metacoxae  pale. tint innabu la  (Fig, 78  ) 

All  coxae  moderately  to  heavily  pigmented. paraens i s (Fig. 79  ) 

Cooimon  sperm  cooipletely  smooth  walled  below  rugose  portion. 

noct  i cola  (Fig.  78  ) 

Ctxttmon  duct  with  distinct  transverse  striations,  complete  or  not. 

- - - -15 


Common  sperm  duct  with  complete  transverse  striations.  Stem  of 
genital  fork  broad  & blade-like. b i sp  i nosa  (Fig. 72.  ) 


Ctjmmon  sperm  duct  with  incomplete  transverse  striations,  appearing 


iis  dots  or  short  noncontu-cted  lines.  Stem  of  genital  fork  slender 
& nK)re  or  less  acute  at  tip. 1 6 

16.  Individual  sperm  ducts  less  than  half  the  length  of  the 

spermat hecae ; rugose  portion  of  common  duct  distinctly  swollen 

near  junction  with  individual  ducts. L.  hirsuta  (Fig. 75  ) •': 

n i caraquens i s (Fig. 75  ) 

Individual  ducts  over  half  the  length  of  the  spermathecae ; rugose 
portion  of  connon  duct  not  swollen,  about  subegual  in  width 
throughout. L.  dav  i s i (Fig. 73  ) 


The  procoxae  of  n i caraguens i s are  well  pigmented.  Those  of  h i rsuta 
lack  pigmentation. 


Fiq.  75. 


L.  nicaraquensis 


Gjspa rv i anna i Group 


I nt  roduct ion 

Thf  included  species,  one  of  which,  gaspar i v i anna i Martins, 

19 

Godoy  S daSilva, was  tentatively  placed  in  the  cruciata  group  by  Theodor, 
do  appear  to  be  closely  related  to  the  series  cruc iata  species  but  it 
seems  better  to  separate  them  for  the  moment.  The  coxite  tuft  is 
borne  on  a relatively  long  tubercle  and  the  tips  of  the  genital 
filaments  are  inflated  in  the  two  species.  The  only  described  females, 

L.  gasparv  ianna i and  L.  ciponensis  Martins,  Falcao  & daSilva,  resemble 
those  of  cruciata  and  its  allies  in  the  shape  of  the  spermathecae  but 
differ  f rtxii  them  in  having  a long  common  duct. 

All  of  the  species  occur  in  Brazil  but  one,  carvalhoi  (Damasceno, 

3S 

Causey  6 Arouck),  has  also  been  reported  from  French  Guiana.  None  of 
the  species  is  known  to  bite  man. 

Spec i es 

1.  L.  ca  rva I ho i (Damasceno,  Causey  & Arouck),  19^5,  Mem.  Inst.  Oswaldo 

Cruz,  A3:8  (Male,  Bele'm,  Para',  Brazil).  Fauran,  I960,  Inst. 
Past.  Guyane,  No.  A60,  10  p.  (Fr.  Guiana,  Male  redescribed). 

2 . J. . c i poens i s Martins,  Fa  I cao  & daSilva,  1 96^ , Bev.  Brasil.  Biol., 

2A;3I2  (Male,  Serra  do  Cipo,  Minas  Gerais,  Brazil).  Martins 
et  al.,  1975.  Rev.  Brasil.  Biol.,  35:297  (Female). 
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3. 


L.  f 1 obe  ) la  Ui  Mtir  t i ns  f.  doSilvd,  I 96A  , Rev.  Brabil.  2^:133 


(Mtile,  Colonia  Calafate,  Acre,  Brazil). 

A.  L.  (jaspa  rv  i anna  i Martins,  Godoy  & daSilva,  1962,  Rev.  Inst.  Med. 

Trop.  Sao  Paulo,  A:86  (Male,  female,  Tinqua,  Rio  de  Janeiro, 
Braz i 1 ) . 


Key  to  Adult  Males 

1.  Genital  filaments  over  3X  ltic  lenqth  of  the  pump,  with  simple  tips. 

Ascoids  with  short  but  distinct  posterior  spurs. 2 

Genital  filaments  less  than  2X  the  lenqth  of  the  pump,  with  swollen 
and/or  curved  tips.  Ascoids  without  posterior  spurs. 3 


2.  Coxite  tuft  of  about  20  unmodified  setae  borne  on  a broad  tubercle. 

f label  lata  (Fig.  82  ) 

Coxite  tuft  of  6-8  setae,  some  of  which  are  foliaceous,  borne  on 

a smaller  tubercle. L.  carva  I ho  i (Fig.  82) 

3.  Genital  filaments  shorter,  about  1.3X  length  of  pump,  with 
markedly  enlarged  tips;  lateral  lobe  £ coxite  subequal  in 

length. c i poens  i s (Fig.  8 2 ) 

Genital  filaments  1.5-1.6X  length  of  pump,  their  tips  not  as 

enlarged;  lateral  lobe  longer  than  coxite. gasparv i anna i (Fig. 83  ) 
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Key  to  Adult  Females^ 


C i bar i urn  with 

2 

broad  horizontal  teeth. 

■■'k- 

gasparv i anna i 

(F ig . 8 3 

C i ba  r i urn  with 

4 

slender  horizontal  teeth.-- 

---L. 

cipoensis  (Fig 

.82  ) 

) 


*The  females  of  L.  flabellata  and  L.  carvalhoi  are  unknown. 
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I n t rvduc t i on 


Siibgcnus  Dampfonyin 


This  subqnnus,  created  by  Addis  for  L.  anthophora , nov;  contains  five 
species  ranqinn  from  Southern  Texas  to  Colombia.  The  center  of  distribution 
is  Central  /rer i ca . 

The  type  species  was  discovered  feeding  on  domestic  rabbits  but  the 

40 

natural  host  appears  to  be  the  woodrat,  Neo toma  sp.  A Phlebotomus  Fever 

Group  virus,  Pio  Grande  virus,  was  recently  isolated  from  woodrats  near 

42L 

Brciwnsv i 1 1 e , Texas  and  it  seems  very  likely  that  L.  anthophora  is  involved 
with  the  transmission  of  this  agent.  None  of  the  Dampfomy i a species  is 

41 

an thropoph i 1 i c . permirp  has  been  captured  in  rodent-baited  traps  in  Belize. 

17 

Forattini  enlarges  the  subgenus  by  adding  _L.  sau 1 ens i s (Floch  & Abonnenc) , 
L.  samue 1 i (Deane),  L.  del  eon i (Fairchild  S Hertig)  and  L.  ves i c i f era  (Fairchild 
6 Hertig). 

Spec  i es : 

1.  Lutzomyia  anthophora  (Addis),  1945,  J.  Parasit.,  31:119  (Male, 

female,  Uvalde,  Texas,  U.S.A.).  Addis,  1945,  J.  Parasit.,  31  •'319 
( i matures) . Fairchild  & Hertig,  1^56,  Ann.  Ent.  Soc . Amer., 

49:307  (Figured). 

Distribution:  Texas,  Mexico 

2.  dodge i (Vargas  6 Najera),  1953,  Rev.  Inst.  Salub.  Enf.  Trop., 

13:44  (Male,  female,  Cocula,  Guerrero,  Mexico). 

Pi str i but  ion : Mexico,  El  Salvador 

3.  i nsol i ta  (Fairchild  & Hertig),  1956,  Ann.  Ent.  Soc.  Amer.,  49:310 
(Male,  Almirante,  Bocas  del  Toro  Prov.,  Panama). 

U rub i dul us  (Fairchild  £ Hertig),  1956,  Ann.  Ent.  Soc.  Amer.,  (Female, 
Mojinga  Swamp,  Panama  Canal  Zone).  Christensen  6 Rutledge,  1973, 
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J.  Mpd . Ent.,  10:3'^  (^s  a junior  synonym  of  insol i ta ) . 


Distribution:  Panama 

h.  perm  i ra  (Fairchild  & Hertig),  1956,  Ann.  Ent.  Soc . Amer.,  149:312 

(Female,  Palenque,  Chiapas,  Mexico).  Lev;is  & Garnham,  1959,  Proc. 
R.  Ent.  Soc.  Lond.,  28:83  (fiale,  Belize). 

Distribution:  Belize,  Panama 

5.  rosaba 1 i (Fairchild  £ Hertig),  1956,  Ann.  Ent.  Soc.  Amer.,  ^9:310 

(Male,  female,  Puerto  Armuelles,  Chiriqui  Prov.,  Panama). 

17 

Forattini  treats  rosaba 1 i as  a junior  synonym  of  dodge i , believing  that 
the  differences  between  the  two  forms  represent  geographic  variation.  For 
the  present,  however,  I prefer  to  treat  them  as  distinct  species  based  upon 
different  male  genitalia. 

Distribution:  Costa  Rica,  Panama,  Colombia 


Key : * 

Adult  males 

1.  Style  with  5 major  spines  and  a small  subterminal 

bristle L.  i nso  1 i ta  (Fig.  84) 


Style  with  2-3  major  spines  and  2 small  bristles;  one  subterminal, 
subterminal,  the  other  basal 2 


2.  Dorsal  arm  of  paramere  short,  strongly  clubbed 

anthophora  (Fiq.  84) 

Dorsal  arm  longer  and  more  slender 3 


3.  Dorsal  arm  of  paramere  nearly  straight,  not  markedly  enlarged 

distal ly,  and  with  15  or  fewer  setae  in  a single  row 

L.  rosaba  1 i (Fiq.  84) 


Dorsal  arm  curved,  enlarged  at  end  and  with  20  + setae  in  2 or 
more  rows 4 

* modified  from  that  of  Fairchild  £ Hertiq 
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Tips  of  genital  filaments  enlarged;  paramere  subequal  in  v/idth 

throughout,  lacking  an  acute  ventral  process L.  permi  ra  (Fig. 8k) 


Tips  of  genital  filaments  simple;  proximal  half  of  paramere  about 
twice  as  wide  as  distal  portion,  a distinct  acute  process  present 
on  ventral  surface U dodge  i (Fig.  8k) 


Adu 1 1 Feme  1 es 

1.  Individual  sperm  ducts  thin  & at  least  as  long  as  the  spermathecae 
2 


Individual  sperm  ducts  wide  £ shorter  than  the  spermathecae 

3 


2.  Cibarium  with  prominent  lateral  teeth  and  2 broad  horizontal 

teeth an thophora  (Fig.  85) 

Cibarium  without  lateral  teeth  but  with  k + horizontal  teeth 

L.  i nsol i ta  (Fig.  85) 


3.  Spermathecae  seemingly  joined  directly  to  common  duct.  Cibarium 
without  lateral  teeth L.  perm  i ra  (Fig.  85) 


Spermathecae  with  distinct  individual  ducts, 
lateral  teeth 


Cibarium  with 

rosaba  1 i (Fig.  85) 
L . dodge  i 
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Phlebotominae  of  Panama 


Key  tt)  I.iitzomvi't 

i-'iflh  palpal  vory  short,  iu-vot  over  half  Icnylh  of 

thirrl  seumont  nor  twico  as  lon^  as  fourth.  Palpal  formula 
(seijiiu-nts  in  ordi-r  of  incroasin^:  lenj^th)  l'4-5-<i-l, 

Abtlomen  clothcu]  with  rocumbont  stale-like  setae.  No 

basal  setai'  on  coxit<’.  ( Psythofiopymis)  ^ 

Fifth  palpal  se>>ment  longer,  seldom  shorter  than  third, 

and  if  so,  over  half  length  of  third  and  generally  ovc'r 

twice  length  of  fourth.  Abflomen  generally  with  i-rect 

setae,  at  least  on  hind  margins  of  segments.  Rasal  setai* 

on  coxite  often  present.  7 

3 

-4 

Paramere  straight,  tapered,  slightly  shorter  than 

lateral  lobes.  Coxite  with  but  2.  strong  spines,  terminal 

and  subterminal.  bispinosCL 

paramere  with  very  slender  bare  distal  third  bent  upward  at  an 
angle,  longer  than  lateral  lobe.  Coxite  with  4 spines,  1 large 


Parameres  simple,  without  specialized  setae  or  digitate 
p roce  s se  s . 

Parameres  complex,  with  specialized  setae  and  (or 
digitate  processes. 
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tffiniiial,  1 smalliT  dorsal,  aiui  I ventral  seta-like,  all  on 
distal  thirfl  ot  stvle.  Lateral  lul>es  markedly  shorter  than 
eoxite.  m-niculata. 

4,  Parameres  with  two  separate  groups  ot  strong  blade-like 

setae  and  a short  ventral  digitate  process  bearing  two  lonp 

slender  setae.'  Style  with  4 spines,  1 terminal,  Z dorsal 

and  1 ventral,  all  on  terminal  third  of  style.  panamensis 

Paramere  with  setae  in  a single  group,  not  blade-like, 
the  rligitate  process  longer  and  with  only  minuti'  setae  at 
apex. 


5.  Paramere  with  a single  long  seta  arising  from  a prominent 
tubercle  near  base.  Digitate  process  arising  basal  of  the 
dense  group  of  terminal  setae.  Style  with  3 strong  spines 
and  a small  seta,  1 terminal,  the  remaining  spines  and 
seta  or  middle  third  of  style.  nica  raguensis 

Paramere  without  basal  setiferous  tubercle.  Digitate 

process  arising  near  distal  end  of  paramere,  below 

terminal  group  of  setae.  Style  with  3 spines  and  a strong 

seta,  all  in  terminal  half  of  style.  ^ 
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ti.  i-stinot  nil)  ilislimtly  i n t u fi  ca ) cfl , I'crniinal  si'lac  of  paramon- 

(•xtfiKline  hovoiul  oikI  of  rli^il.ile  proooss.  Small  seta  of  style 
inserted  has. id  of  most  hasal  sjiine.  paraensis 

Mesonotum  hardly  infuseated,  not  contrasting  with  plc-ura. 
n yitati-  process  of  paramere  extenclinj;  beyond  ends  of  sc'tac*. 

Seta  of  stvlc'  .it  levid  of  most  basal  spine,  vv.^p 

7(2).  The  4 spines  on  style  of  genitalia  on  long  tuberclc-s,  style 
forked  or  antlc-r  like*.  Paramerc‘s  with  strong  setae  whose 
ends  are  frayerl  or  tuftc-d.  No  basal  setae  on  coxites.  Fifth 
palpal  sc'gment  short,  subecpial  to  third,  palpal  formula  1-4- 
2-(S-3)or  1-4-2-3-5.  (Viannamyia) 

Style  not  as  above.  4 

K.  Style  with  2 long  branches,  each  bearing  a terminal  and 
subtc-rminal  spine,  Parameres  slender,  strongly  curvetl 
downwards,  bearing  a short  heavy  terminal  spur  ancl  several 
long  dorsal  tufted  setai',  

Style  with  basal  branch  shorter,  the  most  basal  spine  on  a 
short  separate  tubercle  at  its  base.  Paramere  stout, 


triangular,  without  terminal  spur,  but  with  several  long 


lultcd  si't.u-  dursally. 


t nl>t'  rculato. 


Parain«-ri‘!i  '.kith  an  articulat4-d  std  iff  nnis  rlorsal  arm.  Coxites 
witlioul  basal  setae.  Fifth  palpal  segment  very  lonj:,  nearly 
ecpiallinii  s\in\  <d'  Z 4 f 4 4 ; palpal  formula  !-Z-4-f-5  or  l-(Z-4)- 
i-i).  4'irst  flagellar  sejjment  of  antenna  short,  not  much  longer  than 
third  palpal  segment.  ( Dat^ipfomy  ia)  10 

Parameres  without  such  an  arm,  or  if  an  arm  is  present,  it 

is  not  articulated,  or  there  are  highly  modified  leaf-like 

setae  on  base  (jf  coxite.  1 1 

10.  Style  with  5 spines,  Z of  which  arc  terminal,  and  a 

subterminal  seta.  Parameres  broad,  the  dorsal  arm 
with  a close  set  row  of  very  long  setae  whose  tips  are 
bent  downwa  rds.  i n s o 1 i t a. 

Style  with  4 spines  and  a minute  subterminal  seta;  one 
of  the  Z basal  spines  is  reduced  to  a sn\all  se*  a.  i^aratnere 
slender,  curved,  with  a triangular  projection  below',  the 
dorsal  arm  slender,  nearly  straight,  and  with  a sparse  row 
of  siiort  setae  rosabali 
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11.  L.itfral  lobes  mocU'ratoly  It)  greatly  inflated,  A tuft  of  simple 
lon^  setae  on  inner  base  of  eoxite.  Style  with  3 or  -I  spines, 
the  most  basal  often  reclueed  to  a slenrler  seta.  Subterminal 
seta  present  except  in  v i r i o s ti  s , Palpal  formula  1--4-Z-3-S, 
the  fifth  seiLtment  generally  less  than  Z 4 3. 

Lateral  lobes  slender. 

12.  Style  with  large  paired  terminal  spines,  tnedian  and  basal 

spines  reducer!  to  small  si-tae;  no  subterminal  seta.  Basal 
tuft  on  eoxite  of  about  8 long  setae.  Paramere  long,  slender, 
clubbed,  with  a pjitch  of  short  setae  only  on  the  end.  Latc‘ral 
lobes  greatly  inflated,  less  than  4 times  as  long  as  greatest 
wirlth,  markedly  longer  than  eoxite.  vi  r iosoc 

Style  with  single^spine  and  subterminal  setii.  Lateral  lobes 
over  5 times  as  long  as  witJe,  morlerately  inflated,  subequal 
or  slightly  longer  than  eoxite.  13 

13.  Basal  spine  of  style  well  developed,  not  seta-like,  though 

more  slender  than  the  other  two.  Paramere  with  a triangular 
projection  ventrally  near  apex.  vesicife  ro. 

Basal  spine  of  style  a slenrler  seta.  Parameres  without  ventral 


12 

1 5 
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p r<)\c  t t ion. 


14 


14.  1 >.i  r.unc  ri'  stoulor  and  .strainht.t  r,  \>.  itli  sotat-  dorsally  on  the 

dist.il  1/Z  to  1/  i.  Afdi-aHus  acutely  ptanted.  ‘ yes  pe  rti  1 ioni  s 

P.ir.iinere  more  slender  anrl  curveri,  with  setae  dorsally  only 

on  distal  1 1.  Aedt'agus  bluntly  rounderl.  iso  vesper  tip  lion  is 

II 

15(J).  Style  of  Ht’nitalia  with  4 spines,  one  of  them  terminal,  but 
no  accessory  seta.  Ascoids  of  antennae  witli  a short  or 
loiiH  posterior  prolongation,  fifth  palpal  segn\ent  not  over 
twice  thirrl. 

.Not  with  all  the  above  characters. 

lb.  A group  of  several  spines  on  inner  base  of  coxite,  2 of 

which  are  very  heavy  with  leaf-like  tips.  .Several  strong 
spines  at  .apex  of  coxite,  Parameres  with  a dense  dorsal 
subapical  tuft  of  hooked  setae  and  a single  strong  leaf- 
bladed  set.a  at  apex.  Palpal  formula  1-4-2-.1-5,  the  fifth 
segment  but  slightly  longer  than  third.  Posterior 
prolongations  of  ascoids  very  long,  exceeding  base  of 

aclydife  ra. 


1 b 

29 
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A 


segment 


Willunit  si‘tat‘  on  l)as<.-  of  coxite. 


17.  P<i  ranif  res  with  an  armature  of  heavy  spines  anci/or  seta- 
bearin^;  processes.  Style  with  paired  Ijasal,  1 nieriian  and 
I apii  al  spine. 


Parameres  sitiiple. 


18.  Parainere  with  a short  basal  process  bearing  a fan  of  long 
si-tae  and  thi'  ajjex  with  a strong  dorsal  retrograde  spur. 


tips  (,)f  genital  filann'nts  expanded,  blade-like, 


dasymera 


Paraniere  with  an  oval  area  on  mesal  surface  at  apex 

surrounded  by  heavy  curved  setae  below  and  long  erect 

setae  dorsally.  Tips  of  genital  filaments  simple.  c ratife  ra 


19.  Most  basal  spines  of  style  insertefl  at  same  level,  or 
nearly  so,  paired. 


Most  basal  spines  of  style  inserted  at  markedly  different 


levels . 


ZO.  Delta  and  alpha  of  wing  venation  both  very  long,  the  first 
(jver  half  length  of  second.  Head  markedly  flattened  i\t 


vt-rti'X.  B.t.sal  spines  of  style  inserted  at  soniewliat  less  than 
halt  flistance  f rom  btise  to  apex,  the  median  spine  closer  to 
Ijasals  than  to  terminal  spine-.  F^aramere  slender,  simple. 

Coxite  with  slender  non -dec  iduous  setae  at  apex,  and  scattered 
short  setae-  on  inne-r  aspect.  Ae-de-agns  lonf-  and  slender, 
genital  filaments  simple,  pointed,  f^osterior  prolongation  of 
ascoids  short.  ha  r rettoi 

De-lta  shorter,  le!ss  than  half  alpha.  Ile-ad  not  markerlly 
flattened. 

Zl.  Tips  of  ge-nital  filaments  curled  or  twisted  like  a pigs  tail, 

the  ae-eieagvis  large-  and  blunt.  Parame-re-  sonie-what  clubbed. 

Style  similar  to  barre-ttoi.  Ascoids  with  short  posterior  spur. 

a ragaoi 

Tips  of  genital  filame-nts  straight,  simple. 

Z2.  Parame-re,-s  broael,  their  tips  somewhat  turned  in  mesad, 

be-set  with  nume-rous  long  setae  ove-r  most  of  their  lengths.  23 

Paramercis  slender,  their  tips  simple,  setae  mainly 

dcjrsal  and  apical.  Ascoids  with  Icjng  acute  posterior  spurs.  24 
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i'.  H. th.il  spines  of  style  .'it  slightly  differtMit  levels,  the  most 

basal  e loser  to  base  than  ajiex.  P.iramere  tapi-red  from  base 
to  .ipiix,  dorsally  with  a row  ol  close  set  long  straight  setai- 
from  near  b.ise  to  apex.  Ascoids  with  short  lilunt  posterior 
J’P'-ir.  punctigeniculata. 

Basal  spines  paired,  about  midway  between  base  and  apex, 

Paramere  nearly  jjarallel  sided,  with  sparser  setae  dorsally 
and  long  retrografle  setae  at  apex.  Ascoids  with  long  acute 
posterior  spurs,  which  do  not  reach  t>nd  of  segment.  volcanensis 


<d4.  Paramere  simjjle,  slender,  with  long  I'venly  waved  hairs 

on  dorsal  surface  of  apical  third.  undulata 

Parameres  otherwise. 

Z5.  Paramere  very  slender,  its  apex  s 1 ippe  r - shaped , with  a 
rijundi-ti  ventral  heel  ; apex  beyond  heel  with  a few  waved 
setae  dorsally.  soccula 

Paramere  otln-rwise,  simple,  26 

Z6.  paramere  straight  or  slightly  curved  upwards,  slender  and 
slightly  clubbed,  with  numert)us  straight  setae  on  the  apical 
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half. 


shannoni 


Paratm-ri-  more  slender,  more  clubbed,  with  fewer  setae 

and  these  confined  to  apical  third  or  h'ss.  abonnenci 


ii((l'^)-  Style  with  a basal  spine,  Z meriian  spint^s  close  together  and 
a terminal  spine  well  separated  from  the  medians.  Tips  of 
genital  filaments  lanceolate,  Aedeagus  long  and  tubular. 
Farameres  simple  slightly  clubbed,  beset  with  fine  short 
setae.  Ascoids  with  short  acute  posterior  spurs.  runoides 

Style  otherwise.  Tips  of  genital  filaments  not  lanceolate.  ZB 

ZB.  Style  with  a basal,  a median  and  apical  and  subapical  spines  , 
the  latter  on  a long  prominence.  Pararnere  slender,  evenly 
curved  upward,  sparsely  short  haired.  Aedeagus  long  and 
tubular,  the  genital  filaments  with  hooked  tips.  carpenteri 

Style  with  a basal,  Z median  and  apical  spine,  the  distal 
median  spine  close  tt)  the  apical,  the  basal  spine  well 
separated  frcjm  tin-  others.  Pararnere  straight, 
moderately  stout,  slightly  clubbed,  and  beset  with  long 
waved  setae  dor  sally.  At'deagus  unusually  short,  triangular 
with  bulbous  bast-,  the  genital  filaments  unmodified.  Delta 


78 


i>f  vvin^  vcnatii)!!  luiusvially  fully  L/ ^ alpiia.  A group 

of  st'l.K'  on  niifi -coxitf  infernally,  anti  setae  on  apical  third 
uivisually  long  and  heavy,  non-deciduous  . r .jlni  r ra 

Style  with  3 or  less  major  spines,  with  or  without 

supplementary  setae.  30 

Style  with  4 or  more  major  spines;  when  1 is  terminal, 

there  is  usually  an  acci-ssory  subteimiinal  seta.  3 5 

30.  Style  with  3 major  spines  but  no  subterminal  seta.  No 

setae  at  inner  base  of  coxitc,  but  a patch  on  outer  apical 
third.  Faramere  simple,  pointed,  dorsally  hirsute,  as 
long  as  slujrl  lati-ral  lobes.  Palpal  formula  I -( <3 -4)  - 3 - 5 , 
the  fifth  segment  as  long  or  longer  than  sum  of  any  tw'o 
preceding  segments.  pi  losa 

Style  with  subterminal  seta  and  setae  or  spines  on  inner 

base  of  coxite.  Palpi  as  above,  or  l-4-.i-3-5.  I . 

31.  Coxite  and  lateral  lobes  very  long  and  slender,  c.5-3 
limes  as  long  as  parameres.  Style  with  3 spines,  the 
basal  one  smallest.  A small  accessory  seta  below  median 
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spine  of  style.  Paramere  with  triangular  tooth  ventrally. 


32 


Coxite^and  lateral  lobes  not  or  but  slightly  longer  than 

parameres.  Style  with  2 strong  spines,  terminal  and 

subterminal,  and  a long  basal  seta  well  separated  from 

the  others.  No  accessory  seta.  Parameres  simple, 

finger  like.  33 

32.  Setae  on  inner  base  of  coxite  in  two  groups,  one  of  semi- 
fused,  heavy,  hooked  setae,  the  other  of  numerous  long 
slender  setae.  Parameres  broad  and  blunt,  with  a row 
of  somewhat  blade-like  setae  on  inner  base  and  a small 
setose  protuberance  on  mesal  face  near  apex.  camposi 

Long  simple  setae  on  coxite  lacking,  only  group  of 
s milused  heavy  setae  present.  Parameres  very  slender, 
tii»  apex  acute,  with  a dense  row  of  setae  below  on  apical 
tiiirci;  No  liladi'  like  setae  at  base.  dy sponeta 

. S<  tat-  on  inner  base  of  coxite  about  7,  in  a compact  group, 

iheir  apices  hooked.  Paramere  subequal  to  coxite  in  length. 

A !•  .ig'is  tap<Ted,  shorter  than  cerci.  odax 

• ■ ■.r  ■ "Xiti-  in  a row,  more  slender,  not  hooked. 
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Paramere  shorter  than  coxite.  Aedeagus  more  cylindrical 
subequal  to  cerci. 


34 


34,  Setae  on  coxite  about  5,  long,  rather  heavy,  and  curved. 

Aedeagus  stout,  about  4 times  longer  than  thick.  serrana 

Setae  on  coxite  about  5,  shorter,  more  slender,  and 
straight. Aedeagus  slender,  about  6 times  longer  than 
thick,  oresbia 

35(29).  Style  with  4 major  spines,  3b 

Style  with  5 major  spines.  54 


36.  Subterminal  seta  present  on  style. 


Subterminal  seta  absent. 


37 

45 


37.  Parameres  armed  with  strong  setae  or  branched, 
not  simple. 

Parameres  simple. 


38 

40 


3S.  Parameres  with  3 branches,  the  basal  one  curved  and 

bearing  dense  long  setae  at  its  apex.  No  setae  on  inner 
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base  of  coxite.  Palpal  formula  l-(2-3-4)-5,  the  last 

subequal  t preceding  3.  Cerci  abruptly  narrowed 

apically.  tr=ramula 

Parameres  bearing  a single  dorsal  process  or  strong 

setae.  Setae  present  on  inner  base  of  coxite,  39 

39.  Paramere  terminally  beaked,  with  a long,  articulated, 
sclerotixed  dorsal  arm  at  base  bearing  2 heavy  setae 
with  foliose  tips.  Setae  on  coxite  2,  broadly  leaf-shaped. 

All  four  spines  of  style  at  different  levels.  lichyi 

Paramere  with  2 strong  hooked  setae  dorsally  at  base, 

the  apex  blender,  somewhat  clubbed.  Setae  on  coxite 

about  4,  slender,  simple.  2 basal  spines  of  style  at 

nearly  same  level,  longipalpis 

40.  No  setae  on  inner  base  of  coxite,  but  a few  sparsely  set 

long  slender  ones  about  middle  of  coxite.  Paramere 
simple,  slender,  finger-like,  dorsally  sparsely  long 
setose.  (This  species  is  keyed  twice,  as  it  usually  has 
5 spines  on  style.  See  couplet  54).  pia 

At  least  a few  setae  on  inner  base  of  coxite.  41 
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41. 


Coxitc  much  longer  than  lateral  lobes,  with  a patch  of 


1 


42. 


very  short  dorsally  directed  setae  at  base  and  about  6 
long  heavy  spinose  setae  at  apex.  Style  long  and  cylindrical, 
the  4 short  heavy  spines,  of  which  2 are  terminal,  grouped 
on  terminal  third  of  segment.  Paramere  large,  arched, 
spatulate.  Aedeagus  very  small;  genital  filaments  short  and 
heavy,  about  twice  length  of  pump.  GorbiHi 

Coxite  subequal  to  lateral  lobes  or  shorter.  Style  not  as 
above . 

Hind  femora  with  a row  of  4-9  long  setae  arising  from 

short-spined  bases.  Setae  on  coxite  about  6,  in  a 

compact  group,  slender  and  straight.  Style  with  3 of 

the  4 spines  croweded  near  apex,  ti*e  remaining  one  near 

middle  of  segment.  Paramere  simple,  digitiform, 

finely  setose,  the  setae  longer  on  apical  third.  spinosa 

Hind  femora  unarmed. 


42 


43 


43.  Paramere  broad,  angulate,  the  apex  pointed  and  2 sharp 
angles  below.  Setae  on  coxite  about  6,  slender,  straight, 
inserted  in  a row.  saulens is 
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Farainere  not  angulate,  digitate  or  clubbed,  smooth. 


44 


44.  Setae  on  coxite  very  fine  and  numerous,  their  tips 

recurved.  A row  of  about  6 long  fine  setae  on  lower 
margin  of  middle  of  coxite.  Tips  of  genital  filaments 
cup-like,  with  a small  central  knob.  Paramere 
weakly  clubbed,  dorsally  densely  setose  on  apical  half. 

ma  rajoensis 

Setae  on  coxite  about  10,  fine  and  straight.  Tips  of 
genital  filaments  simple.  Paramere  slender  and 
curved  distally,  a few  short  setae  at  slightly  clubbed 
apex.  No  row  of  setae  on  middle  of  coxite.  ovallesi 


4 5(3b).  With  setae  on  inner  base  of  coxite. 


Without  such  setae. 


46 

48 


46. 


Setae  on  coxite  4,  heavy  and  twice  curved,  their 
separate.  Spines  on  style  1 terminal,  Z.  median 
together,  1 basal.  Paramere  slender,  strongly 
densely  long  setose  on  apical  third. 


bases 

close 

clubbed, 

atrocla vata 


S'* 


••  •»» 


Sl'tae  on  coxito  arising  from  a tubercle,  their  bases 

together.  Spines  on  style  1 terminal,  1 median,  2 

> 

basal  at  about  same  level.  Parameres  less  clubbed, 

more  sparsely  but  evenly  setose.  47 

47.  Mesonotum  and  scutellum  strongly  iriuscated,  pleura 
entirely  pale.  Ascoids  on  fourth  antennal  segment 
about  1/3  length  of  segment.  gomezi 

Mesonotum,  scutellum  and  pleura  infuscated.  Ascoids 
of  fourth  antennal  segment  shorter,  about  1/4  length 
of  segment.  c r uciata 

48(45).  Head,  mesonotum,  abdomen  and  femora  heavily  infuscated, 
in  marked  contrast  to  pleura  and  scutellum,  the  former 
with  silvery  scales  in  life.  Style  with  1 apical,  I subai>ical 
and  2 basal  spines  at  same  level,  one  of  hitter  on  a 
prominent  tubercle  and  all  spines  on  apical  half  of  style. 

olmeca  bicolor 


Head,  mesonotum  and  abdomen  not  strongly  contrasting 

in  color  with  pleura.  49 
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49.  Fifth  palpal  segment  long,  longer  than  sum  of  any  two 
preceding  segments.  First  flagellar  segment  of 
antennae  much  less  than  half  length  of  palpi.  Genitalia 
simple,  rather  small,  with  4 spines  on  style  and  simple 
parameres  subequal  to  lateral  lobes.  Whole  body 

stongly  infuscated,  5q 

Fifth  palpal  segment  short,  subequal  or  longer  than 

third,  but  shorter  than  sum  of  3 + 4.  51 

1 

I, 

I 50.  Genitalia  exceedingly  small.  Wing  very  narrow; 

I 

alpha  of  venation  shorter  than  beta  or  gamma;  delta 

about  l/i  alpha  or  less.  Basal  spines  of  style  at 

same  level.  Cibarium  with  about  4 minute  horizontal 

teeth.  mic  ropyga 

Genitalia  relatively  larger.  Wing  broader;  alpha  longer 
than  beta  or  gamma,  delta  over  \/L  alpha  or  longer. 

Basal  spines  of  style  not  at  same  level.  Cibarium  with 

a row  of  numerous  teeth  forming  a weak  comb-like 

structure.  cayennensis 
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Tltirei  antennal  segment  exceedingly  long,  nurkedly 
longer  than  palpi.  Style  of  genitalia  with  basal  spine 
well  sejja  rated  from  the  others,  at  about  middle  of  style. 

Tips  of  genitalia  filaments  simple,  acutely  pointed. 

nordestina 

Third  antennal  segment  short,  hardly  over  2/5  length 
of  palpi.  Basal  spines  of  style  paired,  at  about  same 
level.  Tips  of  genital  filami'nts  modified. 

Aedeagus  a straight-sided  triangle,  apex  rather  broad 
and  blunt.  Subapical  spine  of  style  well  separated 
from  terminal  spine.  Tips  of  genital  filaments  widely 
forked,  like  an  open  crab-claw.  anduzei 

Ai'deagus  with  somewhat  concave  sides,  the  apex  more 
slender  and  attenuated.  Tips  of  genital  filaments  not 
as  above. 

Entirely  pale  species.  Median  spine  of  style  well 
separated  frotTi  apical  spine.  Coxite  considerably 
longer  than  style,  paramere  or  lateral  lobes.  Tips 
of  gi-nital  filaments  slightly  expanded  but  not  split.  trapidoi 


At  least  niesoncituin  sotm-what  infiiscated , generally  also 
h»-a<l.  Median  spine  of  style  almost  terminal,  nearly 
paired  with  apical  spine,  Coxite,  paramere  and  late-ral 
lobes  subequal,  not  very  much  lonjjer  than  style.  Tips 
of  genital  filamt'nts  split.  ylephiletr ix 

54(35).  Style  with  a single  terminal  spine  and  subterminal  seta, 

2 median  spines  at  different  levels,  and  paired  basal 
spines.  No  setae  on  base  of  coxite.  Tips  of  genital 
filaments  slightly  hooked.  F'ifth  palpal  segment 
moderate,  about  equalling  3 4 4 . Alpha  and  delta  of 
wing  venation  very  long,  both  equalling  cj  r exceeding 
sum  i)f  beta  and  gamma  (see  couplet  40).  pia 

Style  with  paired  terminal  spines  and  no  accessory 
subterminal  setae.  Setae  on  base  of  coxite  usually 

present.  Parameres  simple.  55 

55.  Fifth  palpal  segment  short,  less  than  3 4 4.  Setae  on 

base  of  coxite  about  3,  at  least  one  of  which  is  stronger 

and  arises  from  a strong  tubercle,  56 

Fifth  paljjal  st‘gment  long,  markedly  longer  than  3 4 4. 
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Sl'tat'  on  hasi-  of  coxite  few  or  n\any,  none  stronj*  nor 


arising  from  strong  tubercles,  forming  a diffuse  patch 
or  ill  defined  row,  when  numerous. 

56.  Sperm  pump  small  and  slender,  tlie  genital  filaments 
from  3.8  to  5 times  as  long  as  pump,  their  tips  drawn 

out  into  fine  points.  Aedeagus  slender,  acute.  ha rtmanni 

Sperm  pump  larger  and  heavier,  the  genital  filaments 
from  2.1  to  3.7  times  as  long  as  pump,  tips  blunt  and 
bent.  Aedeagus  stout,  blunt.  sanguina ria 

57.  Median  spine  of  style  closer  to  basal  spines  than  to 
apical  spines,  the  former  markedly  more  slender  and 
closer  to  base  than  to  apex  of  style.  Setae  on  base  of 
coxite  closely  set  in  a transverse  cluster.  Pharynx 
constricterl  before  apex,  lamp-glass  shaped,  with 

i 

weakly  spinose  transverse  ridges.  A strong  chtinous 

arc!)  c I laA.D.iuwt . chiapanensis 

Mc'dian  spine*  of  style  closer  to  apical  spines,,  than  to 
basals,  the  latter  at  about  middle  of  segment.  Setae 
on  base  of  coxite  fine  and  diffusely  scattered.  Pharynx 
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jn)t  as  above  and  no  chitinous  arch  in  cibarium. 


58 


58,  Terminal  spines  of  style  markedly  uneven  in  size,  the 
smaller,  dorsal  spine  hardly  half  as  long  or  thick  as 
the  ventral.  Body  including  head  markedly  infuscated. 

Setae  on  inner  aspect  of  coxite  IZ  or  more,  long,  fine 

and  curved  at  apices,  ro rotaens is 

Terminal  spines  of  style  but  slightly  different  in  size, 

the  dorsal  somewhat  shorter  and  more  slender.  Body 

and  head  pale,  but  slightly  infuscated.  Setae  on  coxite 

seldom  more  than  8 often  reduced  to  Z or  3.  trinidadensis 
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Table  1 Panamanian  sandflies  collected  in  different  microhabitats. 


Phlebotomine 

species 

A rboreal 

Terrestrial 

Subterrestrial 

A rtific 

ial 

T ree 

assoc,* 

Forest 

floor** 

C revices 

& caves 

Animal 

burrows 

Human 

dwelling 

Other***  Total 

L<.  abonnenci**** 

4,  307 

68 

31 

97 

- 

- 

4.  503 

L.  aclydifera 

290 

1 

10 

550 

- 

1 

852 

L.  anduzci 

3 

- 

- 

- 

- 

- 

3 

L.  aragaoi 

- 

- 

- 

14 

- 

- 

14 

L.  atroclavata 

22 

3 

22 

- 

- 

357 

404 

L.  barrettoi 

- 

8 

- 

61 

- 

- 

69 

L.  bispinosa 

2 

7 

- 

- 

- 

- 

9 

Li.  botella 

- 

2 

- 

- 

- 

- 

2 

Li.  camposi 

204 

2 

5 

262 

- 

- 

473 

L.  carpenteri 

96 

2 

1 

, 509 

1 

2 

1,610 

L.  cayennensis 

94 

- 

2 

- 

4 

43  5 

535 

L.  chiapanensis 

7 

> 

- 

- 

- 

61 

68 

L.  cruciata 

142 

38 

- 

2 

- 

- 

182 

L.  dasymera 

30 

- 

1 

- 

- 

- 

31 

L.  dysponeta 

65 

1 

2 

632 

1 

35 

736 

L.  fi*rtala 

52 

6 

- 

- 

1 

- 

59 

L.  K^niculata 

2 

- 

- 

- 

- 

- 

2 

Li.  gomezi 

169 

657 

11 

4 

13 

5 

859 
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! Continued 


Phlebotomine 

species 

A rboreal 

Terrestrial 

Subte  rrestrial 

A rtificial 

Total 

T ree 

assoc.* 

Forest 

floor** 

Crevices 
& caves 

Animal 

burrows 

Human 

dwelling  Otheri=** 

L.  gorbitzi 

70 

- 

- 

1 

- 

- 

71 

L.  liarttnanni 

7 

1 

- 

2 

- 

- 

10 

L.  insoleta 

- 

51 

- 

- 

- 

- 

51 

L.  isovespertilionis***** 

5,412 

36 

4,  026 

146 

1 

41 

9,  662 

L.  lichyi 

37 

2 

1 

1 

- 

- 

41 

L.  rna  ra  ioens  1 s 

2 

- 

- 

- 

2 

- 

4 

L.  micropyg.i 

66 

12 

- 

- 

- 

- 

78 

L.  nordestina 

19 

- 

11 

57 

- 

- 

87 

Li.  odax 

12 

- 

1 

- 

- 

- 

13 

L.  olmeca 

4 

356 

2 

- 

- 

- 

3 62 

L.  oresbia 

7 

- 

- 

- 

- 

- 

7 

L.  ovallesi 

824 

114 

51 

7 

- 

- 

996 

L.  panamensis 

81 

310 

12 

- 

1 

- 

404 

L.  pessoana 

44 

785 

5 

2 

- 

- 

836 

L.  pilosa 

13 

- 

- 

- 

- 

- 

13 

L.  pia 

155 

1 

- 

- 

- 

- 

156 

L.  punctigeniculata 

77 

1 

- 

- 

- 

- 

78 

L.  rorotaensis 

84 

8 

6 

• 

- 

- 

98 
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Continued 


Phlebotomine 

species 

A rboreal 

Terrestrial 

Subterrestrial 

A rtificial 

T ree 

assoc. * 

Forest 

floo  r** 

Crevices  Animal 

& caves  burrows 

H uman 

dwelling  Other***  Total 

L.  rosaljali 

4 

- 

- 

- 

- 

- 

4 

L.  runoities 

5 

- 

12 

107 

- 

- 

124 

L.  sanf'uinaria 

221 

i,  597 

67 

17 

13 

- 

1.915 

L.  saulensis 

6 

- 

- 

5 

- 

- 

1 1 

L.  serrana 

95 

4 

- 

- 

- 

- 

99 

L.  soccula 

4 

- 

- 

- 

- 

- 

4 

L.  spinosa 

65 

8 

1 

1 

- 

- 

75 

L . t rapidoi 

2,  168 

1,300 

21 

6 

49 

- 

3,  544 

L.  t rinidadensis 

15, 601 

248 

161 

192 

5 

1 

16,  208 

L.  triramula 

172 

14 

23 

1,401 

- 

- 

1,610 

L.  tuberculata 

1 

- 

- 

- 

- 

- 

1 

L.  undulata 

24 

1 

- 

1 

- 

- 

26 

L.  vesicifera 

58 

1 

142 

57 

- 

2 

260 

L.  viriosa 

3 

- 

218 

- 

- 

- 

221 

L.  volcanensis 

14 

1 

- 

- 

- 

- 

15 

L.  ylephiletor 

17,733 

889 

1,363 

55 

12 

6 

20, 058 

B.  galindoi 

30 

14 

4 

11 

- 

- 

59 

D.  hamata 

15 

2 

14 

54 

- 

- 

85 

B.  leopoldoi 

2 

- 

- 

2 

- 

- 

4 
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Phlebotomine 

species 

A rboreal 

Terrestrial 

Subt  er restrial 

A rtificial 

Tree 
assoc  .* 

Forest 

floor** 

Crevices  Animal 
& caves  burrows 

Human 

dwelling  Other***  Total 

B.  travassosi 

- 

- 

1 

1 

W.  nigrosaccula 

1 

- 

- 

1 

W . rotundipennis 

- 

- 

2 

4 - 6 

H.  hertigi 

- 

- 

10 

10 

T otals 

48, 616 

6,  553 

6,235  5,257 

105  946  67,712 

*** 

***** 


Tree  trunks,  tree  buttresses,  tree  holes,  hollows  of  trees. 
Leaf  litter  and  low  growing  shrubs. 

Old  ruins,  rock  walls,  bridges,  culverts,  wells,  cisterns. 
Includes  L.  shannoni  since  females  are  indistinguishable. 
Includes  L.  vespertilionis  since  females  are  indistinguishable. 
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i Table  2 Panamanian  sandflies  collected  in  light  traps  at  different 

j heights  above  the  ground. 


Vertical  stratification  frequency  per  t-n*  (%) 


Phlebotomine  No. 

species  all 

& 9 
strata 

% 

Mag** 

No.  t-n 

0-6 

2.  584 

6-12 

86 

12-18 

85 

18 

30 

Total 

2,785 

L.  abonnenci*** 

123 

0.2 

18.  1 

34.0 

19.7 

28.2 

100.  0 

L.  aclydifera 

2,  652 

3.5 

45.  5 

15.  5 

25.3 

13.7 

100.  0 

L.  barrettoi 

59 

0.  1 

100.0 

0.  0 

0.  0 

0.0 

100.  0 

L.  bispinosa 

177 

0.2 

45.  6 

0.0 

32.0 

22.4 

100.  0 

L.  camposi 

1,  166 

1.6 

21.5 

45.7 

27.  5 

5.3 

100.0 

L.  carpenter! 

4,  648 

6.2 

38.7 

41.  1 

19.  5 

0.  7 

100.0 

L.  cayenn^'nsis 

3 52 

0.  5 

100.0 

0.  0 

0.0 

0.0 

100.  0 

L.  chiapanensis 

52 

0.  1 

100.  0 

0.  0 

0.0 

0.  0 

100.  0 

L.  cruciata 

66 

0.  1 

51.0 

24.  5 

24.  5 

0.0 

100.  0 

L.  dasymera 

87 

0.  1 

36.7 

13.3 

13.3 

36.  7 

100.  0 

L.  dysponeta 

4,  590 

6.  1 

47.9 

21.8 

30.3 

0.  0 

100.  0 

L.  gomezi 

5,373 

7.2 

42.4 

38.3 

15.0 

4.3 

100.  0 

L.  hartmanni 

210 

0.3 

8.  8 

59.  1 

27.3 

4.8 

100.0 

■j.  isovespertilionie**** 

824 

1.1 

26.  6 

6.  1 

20.6 

46.7 

100.  0 

L.  longipalpis 

58 

0.  1 

100.0 

0.0 

0.0 

0.  0 

100.0 

Li.  marajoensis 

78 

0.  1 

71.4 

28.6 

0.0 

0.0 

100.0 

L.  nordestina 

105 

0.  1 

62.  5 

18.7 

18.8 

0.0 

100.0 

L.  odax 

113 

0.  1 

64.2 

17.9 

17.9 

0.0 

100.0 
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Vertical  stratification  frequency  per  t-n*  (%) 


1 

Mag**  0-6  6-12 

12-18  < 18 

Total 

, Plilebotomine 

No.  cf  & ? 

1 species 

all  strata 

% 

No.  t-n  2,  584  86 

85  30 

2,785 

L.  olnieca 

922 

1.2 

43.3 

35.  1 

13.3 

00 

100.  0 

L.  ovallesi 

49  5 

0.7 

42.9 

10.9 

38.  5 

7.  7 

100.0 

L.  panamensis 

30,425 

40.  8 

30.3 

44.7 

16.  1 

8.9 

100.0 

L.'  pcssoana”  i. 

1,551 

2.  1 

6.  5 

47.3 

45.  1 

1.  1 

100.  0 

■ 

L.  reburra 

1,001 

1.3 

37.  6 

39.4 

23.0 

0.  0 

100.  0 

L.  runoides 

201 

0.3 

9.4 

90.  6 

0.  0 

0.0 

100.0 

1 

L.  sanguinaria 

537 

0.7 

14.2 

34.4 

30.  1 

21.3 

100.  0 

L.  saulensis 

138 

0.2 

59.8 

26.4 

13.8 

0.  0 

100.  0 

L.  spinosa 

46 

0.  1 

13.4 

10.  1 

20.2 

56.3 

100.0 

L.  trapidoi 

6,729 

9.0 

16.  6 

26.3 

26.4 

3^ 

-.0 

L.  trinidadensis 

586 

0.  8 

14.9 

17.  5 

33.6 

34.  . 

' . 0 

L.  triramula 

9.097 

12.2 

61.9 

27.  6 

9.9 

0.  6 

100.  0 

L tuberculata 

53 

0.  1 

15.  5 

52.7 

31.8 

0.  0 

100.  0 

L.  vesicifera 

158 

0.2 

16.4 

16.  7 

66.9 

0.  0 

100.  0 

L.  ylephiletor 

1,409 

1.9 

17.0 

19.  6 

52.7 

10.7 

100.0 

20  other  Lutzomyia  spp. 

343 

0.4 

38.2 

34.8 

7.0 

20.0 

100.  0 

1 Brumptomyia  spp. 

208 

0.3 

97.6 

0.  5 

1.9 

0.0 

100.0 
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Vertical  stratification  frequency  per 

t-n*  (%) 

Mag**  0-6 

6-12 

12-18 

18 

Total 

I’hlebotomine 

No. 

d-  & 9 

species 

all 

strata 

% 

No.  t-n  2,  584 

86 

85 

30 

2,785 

W.  rotundipennis 

2 

0.  1 

100.  0 

0.  0 

0.  0 

0.0 

100.0 

Totals 

74, 634 

100.0 

29.  8 

36.8 

22,2 

11.2 

100.  0 

* 


[ *** 


T rap-night  (equivalent  of  1 CDC  light  trap  operated  for  a 12  hr.  period  from  1800- 
0600  hrs. 

Meters  above  the  ground. 

Includes  L.  shannon!  since  females  are  indistinguishable. 

Includes  L.  vespertilionis  since  females  are  indistinguishable. 

a ragaoi , atroclavata , botella , furcata,  gasti,  geniculata,  gorbitzi , insoleta , lichyi , 
micropypa , oresbia , pilosa , pia , puncti geniculata , recurva,  rorotaensis , rosabali , 
serrana , tintinnabula,  undulata. 
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Table  3 Panamanian  phlebotomine  sandflies  collected  directly  from  animals  or 
from  animal-baited  traps,  1942-1972. 


Animal  groups  represented* 


Phlebotomine 

species  Primates  Perissod.  Carnivora  Edentata  Rodentia  Marsupia.  Aves  Reptilia 


L.  aiionncnci** 

85 

62 

1 

6 

3 

1 

4 

- 

L.  aclydifcra 

4 

4 

- 

- 

- 

- 

- 

- 

L.  atroclavata 

7 

- 

- 

- 

- 

- 

- 

- 

L.  bispinosa 

66 

39 

- 

- 

- 

- 

- 

- 

L.  botella 

2 

- 

- 

- 

r 

- 

- 

- 

L.  camposi 

1 

8 

- 

- 

- 

- 

- 

- 

L.  carpenteri 

6 

54 

- 

- 

- 

- 

- 

- 

L.  cruciata 

17 

19 

1 

- 

- 

- 

- 

- 

L.  dasymera 

- 

- 

1 

- 

- 

- 

- 

- 

L.  dysponeta 

2 

189 

- 

- 

1 

- 

- 

- 

L.  furcata 

- 

- 

- 

- 

1 

- 

- 

- 

L.  geniculata 

18 

14 

2 

- 

- 

- 

- 

- 

L.  gomezi 

2,345 

5,  504 

147 

49 

36 

163 

35 

- 

L.  gorbitzi 

3 

1 

- 

- 

7 

- 

- 

- 

L.  hartmanni 

326 

1 

- 

- 

- 

- 

- 

- 

L.  isovespertilionis*** 

- 

6 

1 

- 

66 

- 

- 

- 

L.  lichyi 

12 

20 

1 

- 

- 

1 

- 

- 
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Animal  groups  represented* 


I^hlebotomine 

species 

Primates 

Perissod. 

Carnivora 

Edentata 

Rodentia  Marsupia. 

Aves 

Reptil 

L. 

odax 

1 

- 

- 

- 

- 

- 

- 

- 

L. 

olmeca 

125 

1 1 1 

9 

- 

1,  563 

31 

- 

- 

L. 

ovallesi 

28 

13 

1 

- 

3 

- 

- 

- 

L. 

panamensis 

3,872 

24,023 

433 

- 

97 

983 

- 

- 

L. 

pessoana  h op 

534 

414 

- 

- 

8 

1 

- 

- 

L. 

46 

- 

- 

- 

- 

- 

- 

- 

L. 

punct igeniculata 

- 

1 

- 

- 

- 

- 

- 

L. 

runoides 

- 

2 

- 

- 

-■ 

- 

- 

- 

L. 

san  >;uinaria 

5,  642 

14,235 

460 

52 

52 

179 

14 

- 

L. 

saulens  is 

2 

3 

- 

- 

- 

- 

- 

- 

L. 

eerrana 

1 

4 

- 

- 

- 

- 

- 

- 

L. 

trapidoi 

11. 552 

17, 621 

114 

184 

75 

497 

14 

- 

L. 

trinidadensis 

30 

6 

2 

- 

3 

1 

- 

70 

L. 

triramula 

3 

12 

- 

- 

- 

- 

- 

- 

L, 

undulata 

- 

- 

5 

- 

- 

- 

- 

- 

L. 

vesicifera 

1 

13 

- 

- 

3 

- 

- 

- 

L. 

volcanensis 

3 

- 

- 

- 

- 

- 

- 

- 
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Animal  groups  represented* 


I’hlcbotomine 

species  Primates  Perissod.  Carnivora  Edentata  Rodentia  Marsupia.  Aves  Reptilia 


L.  ylephiletor 

815 

712 

- 

20 

4 

3 

- 

- 

\V . rotundipennis 

88 

- 

- 

- 

- 

- 

- 

- 

* Primates,  man  only;  Pc  ris  sodactyla  , horse  only;  Carnivora,  Canis  familiaris  , Potos 

flavus;  Marsupialia,  Didelphis  mar supialis , Philander  opossum;  Edentata,  B radypus 
infuscatus,  Cliolocpus  hofj^manni;  Rodentia,  Coendou  rothschildi,  Mesocricetus  auratus, 
Mus  musculus  , Procchimys  semispinosus  , Sigmodon  hispidus  , Tylomys  panamensis ; 
Aves,  Callus  gallus;  Reptilia,  Thecadactylus  rapicaudus. 

**  Includes  L.  shannon!  since  females  are  inditinguishable. 

*♦*  Includes  L.  vespertilionis  since  females  are  indistinguishable. 
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Table  4 Trypanosomatid  infections  among  Panamanian  sandflies.  j 


Phlebotomine 

species 

No.  99 
die  sected 

Flagellate 

pos  itive 

Leishmania 

positive 

No.  99 

% 99 

No.  99 

% 99 

L.  abonnenci* 

83 

4 

CD 

- 

- 

L.  aclydifera 

6 

- 

- 

- 

- 

L.  barrettoi 

2 

- 

- 

- 

- 

L.  caniposi 

7 

- 

- 

- 

- 

L.  carpenteri 

36 

- 

- 

- 

- 

L.  cruciata 

28 

- 

- 

- 

- 

L.  dysponeta 

20 

- 

- 

- 

- 

L.  furcata 

1 

- 

- 

- 

- 

L.  gomezi 

940 

40 

4.3 

1 

0.11 

L,  gorritzi 

7 

- 

- 

- 

- 

L.  hartmanni 

29 

- 

- 

- 

- 

L.  isovespertilionis** 

234 

143 

61. 1 

- 

- 

L.  lichyi 

22 

- 

- 

- 

- 

L.  longipalpis 

2 

1 

- 

- 

- 

L.  micropyga 

3 

1 

- 

- 

- 

L.  nordestina 

1 

1 

- 

- 

- 

L.  odax 

1 

- 

- 

“ 

/ 

L.  olmeda 

459 

- 

- 

- 

L.  ovallesi 

7 

- 

- 

- 

- 

L.  panamensis 

1,274 

18 

1.4 

1 

0.08 

1 


I 
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Continued 


Phlebotoniine 
spec  ies 

No.  99 
dissected 

Flagellate 

positive 

Leishmania  positive 

No.  99 

% 99 

No.  99 

% 99 

L.  pcssoana 

32 

- 

- 

- 

- 

L.  punctigcniculata 

1 

- 

- 

- 

- 

L.  rorotaensis 

1 

- 

- 

- 

- 

L..  runoide-s 

6 

- 

- 

- 

- 

L.  sanguinaria 

2.  559 

101 

4.0 

- 

- 

L.  serrana 

1 

- 

- 

- 

- 

L.  spinosa 

6 

- 

- 

- 

- 

L.  trapidoi 

2,789 

375 

13.  5 

3 

0.11 

L..  trinidadensis 

318 

27 

8.  5 

- 

- 

L.  triramula 

4 

- 

- 

- 

- 

L.  vesicifera 

5 

- 

- 

- 

- 

L.  ylephiletor 

1,  128 

101 

9.0 

1 

0.  09 

W.  rotvsndipennis 

3 

- 

- 

- 

- 

Totals 

10,015 

812 

8.  1 

6 

0.  06 

* Includes  L.  shannoni  since  females  are  indistinguishable. 

♦♦  Includes  L.  vespertilionis  since  females  are  indistinguishable. 


102 


LITERATURE  CITED 


1.  Youni),  D.  G.  and  G,  B.  Fairchild.  197A.  Studies  of  Phi ebotomine 

sandflies.  Annual  Report,  U.S.  Army  Medical  Research  & Deve- 
lopment CcHiKTiand , Contract  no.  DADA  1 7-72-C-21 39,  152  p. 

2 . Younc),  D.  G.  1975.  Ibid.  , 92  p. 

3.  Lewis,  D.  J.  1971.  Phlebotoriine  sandflies.  Bull.  Wld,  Hlth.  Org. 

^^:535-552. 

4.  Knob,  F.  1913.  A New  American  Ph 1 ebotomus . Ins.  Ins  Mens.  1:135-137. 

5.  Newstead,  R.  1922.  A new  species  of  Phlebotoinus  from  Trinidad. 

Ann.  Trop.  Med.  Parasit.  16:47-50. 

6.  Theodor,  0.  1932.  On  the  structure  of  the  buccal  cavity,  pharynxand 

spermatheca  in  South  American  Phlebotomus.  Bull.  Ent.  Res. 

23:17-23. 

7.  Cal  Ian,  E.  McC.  197^.  A note  on  Ph I ebotomus  t r 1 n i dadens i s Newstead 

(0 1 pt .,  Psychod Idae) . Rev.  Ent.  18:215-218. 

8.  Fairchild,  G,  B.  and  M.  Hertig.  1961.  Notes  on  the  Phlebotomus  of 

Panama  XVI  (DIptera,  Psychod idae) . Descriptions  of  new  and 
little  - known  species  from  Panama  and  Central  America.  Ann.  Ent. 
Soc.  Amer.  5^:237-255. 


103 


9.  Aitken,  T.  H.  G.,  C.  B.  Worth  ond  E.  S.  Tikasinqh.  19^)^.  Arbovirus 
studies  in  Bush  Bush  Forest,  Trinidad,  W.I.,  September  1959- 
Becember  196^.  Amer.  J,  Trop.  Med.  hyg.  17:253-268. 

10.  Tikasingh,  E.  S.  1969.  Le i shman ias i s in  Trinidad.  A preliminary 

report.  Trans.  R.  Soc.  Trop.  Med.  Hyg.  63:411. 

11.  Tikasinqh,  E.  S.  1975.  Observations  on  Lutzomyia  F 1 av i scute  1 lata 

(Manqabeira)  (Diptera:  Psychod i dae)  , a vector  of  enzootic 
leishmaniasis  in  Trinidad,  West  Indies.  J.  Med.  Ent . 12:228-232. 

12.  Montalvan,  C.  J.  A.  1940.  Un  foco  de  bartonelosis  en  el  Ecuador. 

Boi . Of.  San.  Pana.  19:154. 

13.  Hertiq,  M.  1940.  El  cuitivo  de  Bar tone  1 1 a bac i I I i f ormi s de  un 

caso  de  verruga  en  Ecuador.  Boi.  Of.  San.  Pana.  19:756-758. 

14.  Rodriguez,  J.  D.  M.  and  F.  A.  Nugue.  1953.  Algunas  observac i ones 

sobre  leishmaniasis  cutaneo-inucosa  em  el  Ecuador,  Rev.  Ecuat. 
Hig.  Med,  Trop.  10:35-58. 

15.  Rodriguez,  J.  D.  M.  1956.  Los  Phi ebotomus  del  Ecuador  (Diptera, 

Psychod i dae) , lev.  Ecuat.  Hig.  Med.  Trop.  13:75-82. 

16.  Arzube,  M.  E.  R.  I960.  Los  Ph 1 ebotomus  del  Ecuador.  Reiato  de 

capturas  no  pubilcadas.  Rev.  Ecuat.  Hig.  Med.  Trop.  17:155-159. 


104 


17.  Forattini,  0,  P.  1973.  Intoinolocjla  MecMca.  Vol  . h,  Psychod  i dae , 

Phlebotominoe.  Le i shinan i oses.  Bartonelose.  Edqar  Blucher,  Ltda., 
Sao  Paulo,  658  p. 

18.  Ortiz.  I.  1972.  Kevision  de  los  flebotomos  Americanos  del  subqenero 

Psychodopyqus  Manqabeira,  19^1  (Olptera;  Psychod 1 dae ) . 

Rev.  del  Inst.  Nac.  Hiq.,  Caracas.  5:221-2^9. 

19.  Theodor,  0.  1965.  On  the  classification  of  American  Phlebotominae . 

J.  Med.  Ent.  2:171-197. 

20.  Fairchild,  G.  B.  and  M.  Hertig.  1951.  Notes  on  the  Phlebotomus  of 

Panama  (Diptera,  Psychod i dae ) . VI  I,  The  subgenus  Shannonomy ina 
Pratt,  Ann.  Ent.  Soc.  Amer.  44:399-^21. 

21.  Fonseca,  F.  1939.  Descripao  do  macho  de  Flebotomus  arthur i 

Fonseca,  1936  (Diptera,  Psychod idae) . Mem.  Inst.  Butantan. 
12:181-184. 

22.  Barretto,  M.  P.  and  E.  F.  Zago.  1956.  Flebtomos  encantrados  en 

Petropolis,  R.  J.,  com  a descrlpSo  de  uma  nova  especie.  Rev. 

Brasil  . Ent.  5:177-189. 

23.  Barretto,  M.  P.  I966.  Estudos  sobre  f lebotomineos  Americanos. 

1.  Notas  sobre  especles  de  Lutzomy ia  Franpa,  subgenero 
Psychodopyqus  Mangabeira,  19^1,  com  a descripao  de  uma  nova 
especie  (Diptera,  Psychod I dae) , Papels  Avulsos.  18:133-1^6. 


105 


2U.  Manqabflra,  0,  F,  19^2.  Contrlbulfao  ao  estudo  dos  flebotcxnus 
(DIptera:  Psychod I dae ) . Descricao  dos  machos  de  24  novas 


especles.  Mem.  Inst.  Oswaldo  Cruz.  37:111-218. 

25.  Younq , D.  G.  1973.  Two  new  phlebotomine  sandflies  from  Colombia 

(Diptera:  Psychodldae) . Fla.  Ent.  56:106-112. 

26.  Fairchild,  G.  P.  and  M.  Hertig.  1961.  Three  new  species  of 

Phi ebotomus  from  Mexico  and  Nicaragua.  Proc.  Ent.  Soc.  Wash. 

63:22-28. 

27.  Barretto,  M.  P.  1946.  Uma  nova  especie  de  flebotomo  da  Colombia 

e chave  para  a determinapao  das  especles  aflns  (Diptera, 

Psychodldae).  Papeis  Avuisos.  8:239-247. 

28.  Martins,  A.  V . , A.  L.  Falcao  and  J.  E.  da  Silva.  1973.  Sobre 

Lutzomy la  (Psychodopygus ) paraens 1 s (Costa  Lima,  1941)  e 
algumas  especles  aflns  (Diptera,  Psychodldae,  Phi ebotoml nae) . 

Rev.  Brasil.  Biol.  33:411-418. 

29.  Mangabelra,  0.  F.  1941.  Contribulpao  ao  estudo  dos  flebotomus. 

Psychodopygus  n,  subg.  (Diptera:  Psychodldae).  Mem.  Inst. 

Oswaldo  Cruz.  36:237-250. 

30.  Fralha,  H.,  J.  J.  Shaw  and  R.  Lalnson.  1971.  Phlebotomlnae 

BrasMelros  - 11.  Psychodopygus  wellcomel,  nova  especie  antropoflla 
de  flebotomo  do  grupo  sguami  ventr  1 s . do  sul  do  estado  do  Para', 

Brasil  (Diptera,  Psychodldae).  Mem.  Inst.  Oswaldo  Cruz.  69:489-050. 


106 


31.  Forattfn!,  0.  P.  1959.  Sobre  os  flebotomus  Ho  Territorlo  Ho  Aniapa, 

Brasil.  Arq.  Fac.  Hig.  SauHe  Publ . Univ.  Sao  Paulo.  13:159"l64. 

32.  Fraiha,  H.  anil  R.  D.  Ward.  197^.  A new  species  of  Psychodopygus 

Manqabeira  (DIptera,  Phlebototiildae)  from  the  Transamazon  I ca 
highway,  Para'  Slate,  Brazil.  Bull.  Ent.  Res.  64:209-212. 

33.  Osorno  - Mesa,  E.,  A.  Morales  Alarcon  and  F,  de  Osorno.  1967. 

Ph 1 ebotoml nae  de  Colombia  (DIptera,  Psychod I dae) . I.  Dis- 
tribution geografica  de  especles  de  Ph 1 ebotomus  registradas 
con  algunas  anotoclones  blologicas  y descripcon  de  una  nueva. 
Caldasla.  10:27-34, 

34.  Martins,  A.  V. , C.  S.  Maclel  and  J.  E.  da  Silva,  1968.  Notas  sobre 

os  flebotomos  do  grupo  squami ventr I s do  subgenero  Psychodopygus 
Mangabeira,  1941  (DIptera,  Psychod I dae) . Bol , Museu  Hist.  Nat. 
Unlv,  Fed.  Minas  Gerais,  no.  1.  28  p, 

35.  Fauran,  P.  I960.  Note  sur  la  morphologle  de  Ph I ebotomus  brach I pygus . 

P . campbe 111,  P.  carvalhoi . P.  far lasi  . P.  tubercul atus  (DIptera: 
Psychod Idae) . signales  pour  la  premiere  fols  en  Guyane.  Arch. 
Inst.  Pasteur  Guyane,  no.  460.  9 p. 

36.  Martins,  A.  V.  and  J.  E.  da  Silva.  1964.  Notas  s8bre  os  flebotomos 

do  Estado  do  Acre,  com  a descricao  de  duas  especles  novas 
(DIptera,  Psychodidae) . Rev.  Brasil.  Biol.  24:127-138. 


107 


* 


37.  Martins,  A.  V,,  A,  L.  Falcao  and  J.  E.  c)a  Silva,  \36h.  Estuclos  sobre 

os  fiebotonios  do  estado  de  Minas  Gerais.  VI.  Descricao  de 
Lutzoniyia  termitophi la  sp.  n.  e Lutzomyia  c 1 poens 1 s (Olptera, 
Psychod idae) . Rev.  Brasil,  Biol.  24:309-315. 

38.  Martins,  A.  V.,  A.  L.  Falcao  and  J.  E.  da  Silva,  1975,  Estudos 

sobre  os  flebotomos  de  estado  de  Minas  Gerais  - X - Descripao 
das  femeas  de  Lutzomyia  c f poens i s Martins,  Falcao  & Silva,  1964 
e de  Lutzomyia  i schnacantha  Martins.  Souza  e Falcao,  1962  (Diptera, 
Psychodidae,  Phlebotomlnae)  . Rev.  Brasil,  Biol.  35.'297“300. 

39.  Martins,  A.  V.,  T.  L.  Godoy  and  J,  E,  da  Silva,  Uma  nova  especie 

de  flebotomo  dos  estados  do  Rio  de  Janeiro  e Espirito  Santo  - 
Lutzomyia  gasparvianna i n,  sp.  (Diptera,  Psychodidae).  Rev. 

Inst.  Med.  Trop,  Sao  Paulo.  4:85-90. 

40.  Young,  D.  G.  1972.  Phlebotomlne  sandflies  from  Texas  and  Fiorida 

(Diptera:  Psychodidae).  Fla.  Ent.  55:61-64. 

41.  Williams,  P.  1970.  Phlebotomlne  sandflies  and  leishmaniasis  in 

British  Honduras  (Belize).  Trans.  R,  Soc,  Trop.  Med.  Hyg. 
64:317-364. 

42.  Callsher,  C.  H.,  W.  D.  Sudla,  D.  Muth,  R.  McLean,  G.  Smith  and  J. 

Lazulck.  1976.  Phlebotomus  Fever  Group  viruses  from  a pack  rat 
(Neotoma  micropus)  In  South  Texas.  Arthropod  - borne  Virus 
Information  Exchange,  no.  30,  105-108, 


108 


‘43. 


Fairchild,  F.  B.  and  M.  Hertiq.  1936.  Notes  of  the  Phlebotomus  of 


Panan'3  (Diptera:  Psychod  I dac) . XII.  The  group  anthophorus  , wl  th 
descriptions  of  four  new  species  from  Panama  and  Mexico. 

Ann.  Ent.  Soc.  Amer.  49:307-312. 

44.  Lewis,  D.  J,  and  P.  C.  C.  Garnham  - 1959.  The  species  of  Phlebotomus 
(Diptera:  Psychodidae)  In  British  Honduras.  Proc.  R.  Ent.  Soc. 
Lond.  28:79-89. 


109 


APPENDIX  I 

Pi'cl  in’.Mry  Cnlcf  Jogi cal  and  Parasitological  Studios  in 
llur.boldl,  Aripuana,  Mato  ('.rosso  State,  Brazil. 

R,  Lainson  (+) 

R.  D.  Ward  (+) 

D.  G.  Young  (++) 

J.  J.  Shaw  (+) 

H.  Fraiha  (+) 

/i)S  tract 

The  prelii'inary  results  are  given  of  studies  on  the  sandfly  fauna  (Diptera: 
Psychodidae)  in  forest  surrounding  the  Humboldt  Research  Centre,  MunicTpio  of 
Aripuana,  Mato  Crosso  State,  Brazil.  A total  of  712  sandflies  v;ore  obtained,  i 

ir. eluding  26  different  species:  of  these,  387  were  caught  off  human  bait;  317  from  ’ 

tree-trunks;  4 in  a malaise-trap;  3 in  rodent  baited  oil  traps;  and  1 in  a light- 
trap.  Man-biting  species  \.’ere  absent  or  very  rare  during  studies  in  the  dry  season 
(August  and  Septorher,  19/4),  but  relatively  abundant  at  the  end  of  the  rainy  season 
(June,  197b):  this  suggests  a seasonal  transmission  of  leishmaniasis.  The  species 
at  present  l.no\'n  as  Lut.-CKyia  anduzei  of  Floch  & Abonnenc  (1942)  was  a major  man- 
biter:  this  species  is  an  important  vector  of  cutaneous  leishmaniasis  in  North  Para, 

Biazil,  end  could  be  responsible  for  transmission  in  Aripuana.  Among  a total  of  j 

34'J  female  sandflies  dissected,  promastigote  flagellates  were  found  in  2 Lutzomyia 
yui lli ; t!>iniasti(jOte  flagellates  in  1 L.  yuilli ; a microsporidian  in  Psychodonygusi* 
comp Ic XUS ; a gregarine,  probably  l onocystis  chagasi , in  P.  davi si ; and  a nematode 
larva  in  £.  complexus.  Inoculation  of  the  promastigote  flagellates  into  the  skin  of 
hat.isters  failed  to  give  I eishnania  infections:  possibly  they  were  developmental 
stages  of  some  other  parasite.  Two  research  vrarkers  of  Project  RADAM  acquired 
cutaneous  leishmaniasis  in  the  Humboldt  area;  and  6 cases  of  malaria  were  diagnosed, 

3 due  to  IP.  falciparuni  and  3 to  JP.  vivax.  Transmission  of  malaria  was  sho\/n  to  be 
taking  place  in  the  camp  site  itself.  Finally,  man-biting  "black-flies"  (Diptera: 
Simuliidae)  were  found  to  be  a serious  problem,  neceessitating  constant  use  of  insect- 
repellant. 


(♦)  Instituto  Evandro  Chagas  da  Fundagao  Servigos  de  Saude  Publica,  Belem,  Para, 
Brazil. 

{**)  Department  of  Entomology  & Nematology,  University  of  Florida,  Gainesville, 
Florida  32611,  U.S.A. 

( i ) Sor«  authorities  (including  D.  G.  Young)  prefer  to  use  the  name  Psychodopygus 
as  a sub-genus  of  Lutzorijiia,  e.g.  Lutzoinyi a (Psychodopygus)  complejois. 
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Introduc  tion 

In  January,  1973,  plane  were  laid  by  tho  (linister  of  the  Interior,  the  Minister 
of  Lducation,  and  the  Governor  of  the  State  of  Mato  Grosso,  to  establish  a pioneer 
nucleus  of  workers  to  investigate  and  develop  the  region  of  Aripuana,  f'ato  Grosso. 

Health  hazards  for  such  personel  v/ere  clearly  iirportant  factors  to  consider, 
and  workers  of  the  Institute  Evandro  Chagas  were  anong  those  asked  to  initiate  a 
prograrr.e  of  epidcniological  research,  principally  on  the  zoonotic  diseases  likely  to 
be  encountered  in  the  region.  The  Departxnent  of  Parasitology  of  this  Institute  has 
for  long  been  interested  in  the  problem  of  cutaneous  leishmaniasis  in  Brazil,  in 
particular  the  identification  of  the  major  phlcbotomine  vectors  of  the  disease  and 
reservoir  hosts  among  the  wild  animals  (Lainson  & Shaw,  1973).  The  establishment  of 
good  working  facilities  in  a relatively  natural,  forested  area  such  as  the  Humboldt 
Centre  in  Aripuana  was  thus  v/elcomed  as  a useful  oportunity  to  extend  these  studios. 

We  present,  here,  some  preliminary  findings  on  the  sandfly  (Phlebotominae)  fauna  of 
the  forest  surrounding  the  Centre. 

The  Municipio  of  Aripuana  is  situated  on  the  river  Aripuana  and  is  limited  by 
the  State  boundaries  of  /'imazonas,  Para,  Federal  Territory  of  Rondonia,  and  the 
I'unicipios  of  Diamantirio,  Porto  dos  Gauchos  in  the  State  of  Mato  Grosso,  and  the 
locality  known  as  Chapada  dos  Guiuaraes  also  in  the  State  of  Mato  Grosso.  The  precise 
geographical  situation  is  latitude  79,  19',  45"  N and  129,  22',  30“  S:  longitude  559, 
54',  15"  E and  169,  31*,  15"  W (Fig.  1). 

The  rainy  season,  ever  in^jortar.t  in  its  influence  on  the  phlcbotomine 
population,  is  approximately  from  October  to  April,  with  the  heaviest  rainfall  from 
January  to  March:  nith  an  average  of  about  2,000  niri  per  year.  The  altitude  is  300 
oetres  above  sea  level,  and  the  climate  is  equatorial  and  very  humid. 

In  total  area  the  Municipio  of  Aripuana  covers  140,000  k^,  and  Its  principal 
geographic  features  Include  the  rivers  Roosevelt,  Aripuana,  Juruena  and  Teles  Pires, 
and  the  Dardanelos  waterfall,  of  the  Aripuana  river,  which  is  130  m high.  The 
region  is  densely  forested  for  95  per  cent  of  its  area  and  the  population  census  for 
1970  listed  only  2,248  inhabitants,  with  the  largest  settlement  comprising  only  85 
persons.  In  the  south,  the  Municipio  of  Aripuana  includes  a large  part  of  the  Clnta- 
Larga  Indian  reserve. 

Close  to  the  Humboldt  Centre,  there  already  existed  a small  collection  of 
thatched  houses  occupied  by  employees  of  a local  rubber  collector:  sanitary 
conditions  were  very  poor.  The  Humboldt  Centre  itself  employed  a small  maintenance 
staff,  who  also  tended  the  needs  of  visiting  scientists.  Apart  from  malaria,  which 
was  known  to  be  coninon  among  the  local  Inhabitants,  there  was  no  available  Information 


I 


rtgardirij  loishnaniasis  or  other  health  problems. 


f'jtcrlal*;  and  t^pthods 

Lntliropophi He  sandflies  \.oro  collected  off  human  bait,  at  night,  usually 
between  the  hours  of  19.00  and  21.00.  Capture  sites  were  selected  from  a variety  of 
terrains,  including  high,  dry  forest  ("terra  fime")  and  more  lov/-lying,  swampy  areas 
("igapo").  Kodent-baited,  oiled  traps  v;ere  also  set  In  the  same  localities,  in 
attenspts  to  indicate  sandfly  species  attracted  to  rodents  or  other  small  forest 
narnals.  They  v/ere  variously  baited  with  laboratory  hamsters  or  the  wild  rodent 
Proechirys  nuyannensis . Other  sandflies  were  captured,  with  aspirators,  from  their 
resting-sites  on  the  trunks  of  the  larger  trees,  with  a “malaise-trap" , or  in  light- 
traps. 

^iost  of  the  anthropophilic  sandflies  v;ere  dissected,  either  immediately  on 
return  to  the  improvised  laboratory  or  the  following  morning  after  preservation  in 
the  refrigerator,  at  49C.  Dissection  was  in  sterile  0.85  per  cent  saline:  the  gut  of 
each  fly  was  examined  microscopically  for  ttie  presence  of  flagellates  or  other 
parasites,  using  phase-contrast  illunii nation,  and  Identification  of  the  female 
sandfly  species  was  based  largely  on  spermathecal  characters. 

Ai\y  promastigote  flagellates  encountered  were  Irnedlately  taken  up  in  a 1.0  ml 
syringe,  with  a little  saline,  and  Inoculated  Intradermally  into  the  nose  or  foot  of 
a hamster.  Male  and  female  specimens  of  sandflies  taken  from  tree-trunks,  malaise- 
trap  end  light-trap  v/ere  used  only  for  taxonomic  purposes. 

Three  separate  visits  were  made  to  the  study  area:  from  12-19  August,  1974; 
11-15  September,  1974;  and  13-21  June,  1975. 


Results 

The  26  species  of  sandflies  captured,  by  all  methods,  are  listed  in  Table  I. 

The  first  visit,  in  August,  1974,  was  well  within  the  dry  season  and  attempts 
to  obtain  sandflies  from  human  bait  were  unsuccessful.  Small  numbers  were  found  on 
tree-trurks,  however,  end  a rigorous  search  gave  a total  catch  of  317.  Only  4 
spcclmir.s  nurc  caught  iri  the  malalSc-trap,  and  1 In  a llgiit-trap:  nu  aiiimal-bai  led 
traps  were  set  on  this  occasion.  Altogether,  19  different  species  were  recorded: 
all  material  was  used  for  taxonomic  purposes  only. 


In  September,  1974,  there  had  been  sporadic  showers  of  rain:  neverthless,  only 
7 sandflies  were  taken  from  human  bait  during  a total  of  20  man-hours  of  catching, 
and  all  were  davisl . No  other  method  of  capture  was  attempted  and  all  materidl 
was  used  for  taxonomy. 


The  third  visit  tc  Aripuana  was  more  fruitful,  doubtless  because  it  coincided 
with  the  end  of  the  rainy  season  and  the  forest  was  noticably  more  moist.  A total 
of  387  sandflies  v/ere  caught  from  human  bait  in  approximately  20  man-hours,  and  they 
included  11  different  species.  Rodent-baited  traps  gave  poor  results  in  all 
localities,  providing  only  2 female  _P.  complexes  and  1 female  £.  davisi ; no  other 
methods  of  capture  were  eiu^iloyed.  We  dissected  349  of  the  sandflies  taken  with 
human  bait,  and  llie  3 that  were  caught  off  the  rodent-baited  trap. 

Pronastigote  infections  were  found  in  2 specimens  of  U yuilli  Young  & Porter 
1972.  Host  of  the  flagellates  in  the  first  fly  were  attached,  singly  or  in  clusters, 
to  the  wall  of  the  pylorus  ("hindgut  triangle"),  with  sriialler  numbers  extending 
throughout  the  ileum  and  down  to  the  rectum:  others  were  seen  swimming  rapidly  in  the 
lumen.  The  individual  paiasitus  Vaiicd  greatly  ir.  form;  from  the  classical,  elongate 
"leptofionad"  to  stumpy,  oval  or  almost  rounded  bodies.  The  length  of  the  single 
flagellum  was  also  very  variable;  little  more  than  the  length  of  the  body  in  the 
short  or  rounded  forms  attached  to  the  gut  wall,  but  often  two  or  three  times  its 
length  in  the  elongated,  free  narasites.  Sore  of  the  latter  were  extremely  thin,  and 
moved  with  remarkable  raoidity.  Elongated  forms  were  also  abundant  in  the  midgut, 
but  none  were  seen  in  any  part  of  the  foregut.  Infection  in  the  second  U yuilli  was 
similar,  but  restricted  to  the  hindgut. 

A third  specimen  of  j..  yuilli  was  infected  with  stumpy  epimastigote 
flagellates,  probably  the  developmental  stages  of  a trypanosome.  They  showed 
sluggish  movements  and  were  apparently  limited  to  the  midgut. 

Developmental  stages  and  mature  spores  of  a microsporidian  were  seen  in  the 
malpighian  tubules  of  a single  conplexus,  the  parasite  causing  con'siderable 
deformation  of  the  tubules. 

A gregarine  was  noted  in  a specimen  of  davisi ; both  trophozoites  and  mature 
oocysts  were  present,  the  latter  almost  filling  the  accessory  glands.  Morphologically 
the  parasite  was  similar  to  Monocystis  chagasi,  previously  described  in  Lutzogyia 
longipalpis  (Adler  & Mayrink,  1961)  and  hj.  flaviscutellata  (Lewis,  1970). 

Finally,  a nematode  larva  was  encountered  in  tiie  hindgut  of  a £.  complexus, 
which  showed  abundant  remains  of  a previous  blood-meal  filling  the  midgut. 

Hamsters  were  inoculated,  intraden.ially,  with  the  proraastigotes  from  the  2 
U yuilli.  On  neither  occasion,  however,  was  it  possible  to  find  Leishmania  at  the 
site  of  inoculation,  one  year  later,  either  by  direct  examination  or  by  HNN  culture 
of  skin-snips. 

The  limited  time  available  did  not  permit  an  examination  of  forest  mammals  for 


diagnosed  in  iron  returning  to  BoUm  from  work  on  the  Aripuana  Project.  Isolation  of 
ti'.e  parasite  fron  tholr  s!;1n  lesions,  in  hamsters  and  tifl'l  culture  nediun,  has  shovm 
it  to  bo  of  the  L.  t-rarilicnsis  complex,  and  furthor  studios  are  In  progress  to 
obtain  a nore  piecisc  identification. 

The  problem  of  Malaria  In  the  neighbourhood  of  the  Humbnldt  was  amply  confiroed 
by  the  examination  of  blood-fib.'.s  frosi  6 febrile  persons.  Three  of  tlien  had 
ffiTcip < infections,  and  three  vivax:  all  showed  mature  gametocytes,  and 
transmission  v.as  clearly  in  progress  in  tiie  Humboldt  Centre  itself,  for  a P.  vivax 
infection  was  acquired  there  by  orio  of  our  I.E.C.  staff. 

Finally,  several  species  of  Simuli’n  (Diptera:  Slmuliidae)  v/ere  collected  in 
pupal  or  adult  stages.  Two  species  were  found  biting  man:  one  of  these,  a small  fly 
of  the  S.  cnazoni cum  complex,  was  a severe  problem  in  the  Humboldt  area,  attacking 
from  down  to  dusk  in  numbers  v/iiich  made  field  work  extremely  difficult  without 
constant  application  of  insect-ropellent. 

Discussion 

The  observations  to  date  are  insufficient  to  draw  very  firm  conclusions,  but 
our  failure  to  obtain  sandflies  from  human  bait  durina  a v/hole  week  in  the  dry  season 
does  suggest  that  transmission  of  cutaneous  leishmaniasis  in  this  area  may  be  limited 
to  the  rainy  season  and  shortly  afterviards.  Furthermore,  subsequent  captures  with 
human  bait  showed  a patchy  distribution  of  some  of  the  anthropophilic  snecies,  which 
in  turn  suggests  that  endemic  foci  of  the  disease  may  share  a similarly  uneven 
pattern. 

The  apparent  absence  of  the  sandfly  Lutzomyia  flaviscutellata  surprised  us, 
particularly  as  we  used  traps  baited  with  rodents,  to  which  this  Insect  is  highly 
attracted.  Uj.  flaviscutellata  is  the  vector  of  Leishnania  moxicana  amazonensis  in 
the  Ai,«i:on  region  (Lainson  & Shaw,  1968;  Shaw  & Lainson,  19o3):  vie  have  found  it  to 
be  cotirwn  In  almost  all  areas  ivc  have  studied,  including  "gallery"  forest  In  the 
Serra  do  Roncador  area  of  Hato  Grosso  (Lainson  & S'naw,  1970)  which  shares  a similarly 
clearly  demarked  wot  and  dry  season  as  that  seen  in  Aripuana. 

Perhaps  the  most  significant  observation  during  these  studies  has  been  the 
abundance  of  that  species  at  present  known  as  Lutzomyia  anduzei  of  Floch  & Aboanenc 
(1942).  This  sandfly  has  recently  been  shovm  to  be  an  important  vector  of  U 
braziliensis  guyanonsls,  the  causitive  agent  of  cutaneous  leishmaniasis  ("plan-bois") 
in  the  extreme  north  of  para  State  (Lainson,  £]..#  1976).  Whether  or  not  It  Is 
also  a vector  in  the  Aripuana  region  remains  to  be  seen. 


infections  in  the  inoculated  hamsters  suggests  one  of  tv/o  things.  Either  they  v/cre 
^lasellates  of  this  insect,  or  they  were  developmental  stages  of  another 
parasi^®  taken  up  in  a blood-meal  from  some  wild  mammal.  In  the  former  case  one 
night  expect  the  incidence  of  infection  in  U yuilli  to  have  been  much  higher  and, 
in  addition,  we  have  yet  to  secure  any  definate  evidence  of  any  monoxenous  flagellate 
infection  in  the  several  thousand  wild-caught  sandflies  v/e  have  dissected  in  Brazil. 

We  feel,  therefore,  that  the  second  hypetkesis  is  most  likely  the  correct  one:  in 
this  respect  rndotrynt-nin,  the  intra-erythrocytic  trypanosomatid  cf  the  sloth 
Choloenus  didoctvius,  remains  a likely  suspect.  Shaw  (1969)  found  this  parasite  to 
develop  as  a promastigote  Ir.fccticn  in  the  hindgut  station  of  experimentally  infected 
sandflies,  in  Panama,  and  subsequently  (unpublished  observations)  isolated  Endotrypan'.n 
from  a naturally  infected  sandfly  in  that  country. 

The  nature  of  the  epimastigotes  in  the  midgut  of  the  third  U yuilli  is  equally 
problematical.  We  have  found  trypanosome  infections  in  a number  of  wild  animals,  any 
of  which  might  have  been  the  source  of  this  insect's  infection.  It  is  worth  noting, 
hov/ever,  that  apart  from  Endetrypanum,  the  sloth  _C.  dactyl  us  also  harbours  Tryp-inosr/-.* 
spp.#  (Shaw,  1969):  it  is  tempting  to  suggest,  therefore,  that  both  promastigote  and 
epimastigote  infections  ji*  y-'iHi  "-y  have  originated  from  this  same  animal. 

Little  more  can  be  added  to  our  record  of  a microsporidian  in  P.  complexus  and 
t Monocystis-like  gregarine  in  £.  cavisi , for  time  did  not  permit  a detailed  study  of 
this  material.  Botn  nave  been  encountered  In  a variety  of  other  sandfly  species  in 
. the  course  of  our  studies  elsewhere  in  Brazil  (unpublished  observations),  and  npnato<le 
larvae  have  also  been  seen  on  less  frequent  occasions. 

Further  study  of  sandflies  in  the  Ahpuana  region  is  needed  to  resolve  the 
question  of  the  promastigote  Infections  in  J..  yuilli , and  to  pinpoint  the  vectors  ana 
wild  maciaal  reservoirs  of  Leishmani a in  this  poorly  studied  area. 
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Su  ario 


Sao  aoro'Jpntc'.dos  os  rosiiltades  prcl  inn'naros  do  estudo  da  fauna  f lebotomTnea 
(Psycliodldao;  Phlobotorii'^'o)  da  flc'Sta  quo  circunda  o Centro  de  Pesquisa  de 
Hir  ioldt,  Arlpuane,  Estado  do  MaLo  Grosso,  Brazil . 

Fol  obtido  urn  total  de  71?  flcbotos-Tiraos,  1ncls1t;do  ?C  especies  diferantes, 
3?7  dcs  quals  ca;'t'jrado3  cooi  isca  huirana,  ?17  ?•:,  troocos  ds  Frvores,  ^ em  amadl- 
Iha  tlpo  “ralalse",  3 cor.  1 sca-roedcr,  e 1 cor  arradilha  luciirosa. 

Especles  antropofl las  fcram  ruito  raras  durante  os  estudos  na  cpoca  seca 
(agusto  e seLei.uro),  i.ias  re lati varan te  abundar.tes  durante  as  i nvcstipa^oes  no  fir 
da  rpoca  cbavosa  (junho),  sugcrindo  a existancia  de  u.r.a  trar.smissao  sa/onal  de  leish 
r-an1ose  cutanea  na  area.  Lutzc^iyia  ai'.duzei,  sej.  Floch  S Atjonnenc  (1942),  foi  una 
das  espcolcs  ar.tropofilas  .rais  cosiu,..e:;te  er.ccntradas  e,  sendo  urn  dos  vetores  ntais 
1r.portar.tc3  do  lal snnianlosc  cutanea  no  riorto  do  r.razil,  e possTvel  que  seja 

tatibeia  rcspcnsavel  pel  a transmissao  na  area  do  Arlpuana. 

Z’.9  de  fleboto.inr.ecs  torar..  dissecadas,  t.endo  sido  encontrados:  flage 

lados  do  tipo  prorastigoto  t.n  2 Lut7.o.~y't^  yir'lH,  e do  tlpo  cplrtastigoto  era  ura 
cxeraplar  da  raesina  esnpri^>;  nm  mlrrosporidlo  era  1 £.  cerplexus;  uraa  gregarina,  pro- 
vavelraente  llonofvstis  cbagosl,  era  1 davi si ; e u:ia  larva  de  neraatodeo  era  1 f . 
coi.ipUxus. 

A Inoculagao  dos  flageladcs  proraastinotos  na  pela  de  hanster  nao  produzlu 
Infecgao  Icishr.anlotica,  posslvelir^ente  por  so  tratar  do  estagio  de  destMivolvinien- 
to  de  qualquer  cutre  parasite,  como  tnootrypanun,  por  exemplo. 

Dois  cases  de  leishraanlose  cutanea  ferem  rccistrcdns  era  pesquisadores  do 
Projctc  .‘0\L’/ui,  trcbalhando  na  area  de  Hunbcldt,  assln  cono  6 casos  de  raalarla  pr£ 
duzidcs  per  falr.l parin  (3)  o vt vav  (3),  Finalr.entn,  a nrande  densidade  de 
■pluns"  (Piptera:  Slriulildae)  antropofilos,  constitui  ura  serlo  problcra.a  na  area  Q 
obrlgando  ao  uso  constanto  de  rcpelentes. 
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Females  of  L.  dendrophi la  and  L.  shannoni  indistinguishable. 


APPENDIX  II 


Lutj^myiiT  ;■>  in  i rii>’:  in  t ii<'  ;'ut)r''nii:'.  liv.iniirorny  i i H.inp.-ibeir.i  with  ri 
Df'm  r ipt  ion  of  n ;;p(>ci'’n  irom  [•’ra/.i!  fDiptora:  Pnyctioil 

Pavil  Yonnp^  ind  dorpi'  F.  Arian^ 

AHDTKACT 

Th'^  Lu t .’.•■■'T’yJ  > :.ind  ; 1 !>•  in  • (.*■  jn!  ,V’nn-;  Cv. indrotnyia  Manp.  are  r.eparated 
into  two  prou!':-;  - ’h'-  'i-a  •..•i  no:;a  and  the  r.>>rie.-3  inonrtruona.  These 

<iro  define!  and  th“  int  ludi’ ! '-.p"'  i.---;  ir*.  catalopui^d . A Br'aziiian  .-.pecies. 

If  sp.,‘r.  le'-.cr  I I/>-d  and.  I I bir.t  r at  e.l . An  Identification  key  to  the  adult 

Lvandromyia  trial er;  ir,  provMi-d. 


The  classiflcat  ion  of  the  Lut  y.omy i a sand  flies  in  the  subgenus  Cvandromy id 
Manp.  has  been  discussed  by  several  authors.  Mangabeira  (1041)  erected  the 
subgenus  to  accomodate  two  species  - infraspinosa  (Mang.),  type  species, 
and  L.  braciilphal  la  (Mang.).  These  were  originally  placed  in  the  genus  Piile- 
botomus  Rondani  but  presently  most  investigators  including  ourselves  follow 
Tiieodor  (lOGh)  in  restricting  memlicrs  of  the  genus  to  ttie  Old  World. 


1)  Research  partly  sponsored  by  U..S.  Anny  Medical  Research  G Development  Command 
contract  No.  DADA-17-7?-C-?130 , and  the  Conselho  Naciondl  de  Pesquisas  (CNf’q). 

2)  Department  of  Entomology  f,  Nernatology,  University  of  Elorida,  Gainesville, 
Florida  32G11. 

3)  Division  of  Merlical  Sciences,  Instltuto  Nacional  de  pesquisas  ila  Am.izdnia 
(INPA),  Manaus  Gh.OOO,  Amazonas,  Krazil. 
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Hoi'c  wf  t’l'co/’.ii  i T ■•PI''-  'i-i  h<^lon>’ inr,  in  lti<’  nnPsvnu  . Kvin  irony  I<i 

Thi-ni--  lippfMi'  to  torrr:  two  proupc  wliich  -jrc  inform.illy  'ios  ipn  i • <-''1  i fn' 
intrar.;  inon.j  witti  7 .ind  th>'  rW'T'i**".  Tiionnt  r’uor.n  wif.ii  ? r.po'jli-'-. 

In  ri5‘'  F.iirchilii  pl.-jcorl  t>)in'  .■■,p('c  ic",  in  t ii<j  Ciori*-'.  inf  I'.in^^Ino’-.iin  (=  Cvon- 
dromy  i 1 ) iti  t'i<‘  r.uf .ponu'^  Bruinp t omy I g I'rMny.i  f.  P.irr’Ot  of  Piilohotomu"  . Ono  of 
thosp,  P.  lent  I (M.inr.'l,  Ls  now  bcliovod  to  niofo  cloooly  rel-itf'l  to  L.  ovon- 
iroi  (Coat.)  Lim.i  F Antunc'')  .ind  L.o  not  tr'<Mt*'d  hotH;.  L.  I)Our'r'ouii  (Parrotto  A 
Cout  inho)  war.  placed  with  L.  cruc  iat  a .ind  ita  .lilies  in  the  Perie;;  cruciata. 

PoiMttinL  (l'I71)  iti’lnded  infra-~.p  inor..i  .uri  bourt'ou  I i in  the  subgernis 
but  :^oniy  jg  Prany.i  .ind  latef  (lh73)  -idded  L.  ijr.ichiphal  bi . He  treated  non- 
str’iiosa  and  terat  odes  Miftins,  Palcao  f.  da  bilv.i  as  mcmbofs  of  the  rcnu:. 
Pressatia  Minj’.  L.  cor'pieirai  (Darnasceno  G Causey)  was  not  placed  in  any 
subpenur . 

In  our  opinion,  the  Pv.indromy Li  species  constitute  a natural  proup  di.;- 
tin.-t  from  otiier  subpetK-ra  or  jpecie.s  proups  of  Lutzomyia.  In  some  rosfiects 
(i.e.  tlie  spei’m.ithecae , p.ilpi,  cibari.i  and,  to  a lesser  extent,  the  male  poni- 
tali.j)  t he.se  species,  especially  those  in  the  Ceries  in  frasp  Inosa , .ire  similar 
to  some  species  iti  the  vespert i lion  is  Group . This  latter  proup  is  piimarily 
center'ed  in  Cetitr.il  Amf-rica  but  one  species,  b.  vespert  i lion  is  (Pchlil.  S Hertip) 
r.inp.es  south  into  northwestern  bcu.idor.  The  bvan<lromy ia  species  .ir'o  totally 
bouth  American  with  the  center  of  distribution  being  the  Am.izon  H.irin.  Based 
on  [>rer.ent  evidence,  the  females  feed  on  mammals  such  .is  bats  (some  vespert  i - 
1 ion  Is  Group  species)  and  rodents  (species  in  both  p.i'oups).  It  is  interesting 
that  no  close  association  between  bats  <uid  sand  flies  has  been  noted  outside 
ttie  range  of  the  vespert  i I ioni s Group  species. 

The  following  definitions  of  the  Series  inf raspinosa  arnl  Series  monstruosa 
will  also  serve  to  define  the  suligenus  Cvandromy ia . 
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• ■vf  ••iir.Ion- . niTiit.il  1 i lim'.nt  [.•■iriiilly  - t fi.it  nr  iimo'jth,  ;;oniPt  ir-.f;;  vet-y 
rhi.:i-  iii'l  h..,ivily  sc  ler'ot  i /.'•■I , lli-'  i l!-"  -Tilii-.s.  ; or  not.  Lat...!il  lobe  unu.illy 
c.it'vd  ’.ii-'W  ir'.Jr, , poLnte.l  it  tip  ukI  wi'i.  r - 4 biiiir  sp.itubite  .'tie  -.it  •■lul . 

C ib.riu'.ir:i  ot  I'iiti.iln  with  stiarp , ■•'jiiili  t.in?  horittont  il  i.'fth,  i t iMiisvi-r  s,- 
row  of  I‘>  or  ifwci'  v.Tti'.il  t.-rih,  .i  roniplrti.  sibii'i.il  .ir  h and  a rithoi'  slender, 
Roder.it '-ly  sclerot  ir.e<]  pir.mcTit  patcli.  ''.enital  ti'i’l  .jlt<Ti  with  a rither  siioi't 
stem;  operm.ithecae  sac-liko  or  tubular  witli  irrei’ul.ir  t.i  n<'arly  coniiilete  innu  1 i ; 
Individual  lucts  shorter  than  the  conunon  duct. 

ii'one  of  the  species  in  th''  r.er'ies  is  Known  to  be  anthrop'iph  i 1 ic  althou>’,li 
Ini  r- 1'  p inosa  has  heeii  reported  infrequently  feeding,  on  mati  in  ourinam 
(Wljers  f,  Lint’.or,  nhf.).  Data  from  Disney  trap  collections  usin>’  rodents  as 
b-ilt  itidicate  th.it  t liese  m.itiiinals  .soi’Ve  as  host'-,  tor  some  l.vandromy  ia  spp. 

(ah.iw  f,  Liin.'.on,  1)72;  Ward  et  al.,  1)73;  Aitkeii  et  al.,  n7b). 
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In  thi-  I njt^i  2' i tk;' . i 

I 'lti'fir.vi  i !i;^ni!’i'OU  1 i (I'ni  T’i'!  t n K ’.’owt  iiilifi) 

/ r , , 

1 (i  1 f! i’ c-ir-.u:'  : nui’!'o;i  1 'I  I-.H'i'-'’'  ’•  ’'"it  j n|,,, , 1 , »,  •'■i  li:;-- . r- i , 

.1-  Pill  'i'',  Ir'i:-.!!.  '•  iff-' • ■ , 1 1 >1 1 1 j -'rr/j-Ti'-'- ) . 

ri'-.h  A!'orin<-ih  , I'-'i'/iu  (l-.v.-i).  •■..irr--!  t . , 1 : 1 -Pt- 1 , in-!l'* 

I 11  '•  ! , V '•V‘"l  I . i'  iri'-’t  ! ' , 1 '‘r  i : / 1 < ( 1 1 . • r i : n'  ion  ) . I'locli 

■ Al.innr-n'  , ¥ : I ."in.-l , i- .'y-l . !' . ir -h  I l-l , 1 . 

• V I 1 ■ ■'irrn'  1 1 ! , i-  iJi' ■ ‘ f r , li'.'ilRl. 

■ r z ' 1 : ■ jr'i  ■ 'll  I , i-nn  • • • . , 1 ■>  ; : M . 'i  ir  ' irr  . ■]  i I 1 vn  , 1 •'  a : i ?a 
I : 1.'  I 1 i in  I ' ' ; 1 . Mi'  f.'  ior  , 1 1 . i . 'f.  i»  • I n i , 1 <7 1 : ‘ . 

"ii'In'  li  'Ivi,  "ii't’n:-  '■  1 1<- in ' i'  , L'7?;7<.7, 

. i'ori'-In:,  I''73:77R,  .i?,  .'R',  •’  ' 1 1 • rlhu*  ion , 

: i ,■111  .‘  i , - ! ' !•  -ni  r il  ■ 1 I . 

: Ti' wn  1 1 r- ii  li  t I '^n  : in-ii-il;  I'.it.'n  A , An..i:’ ,n  i , ''ii  , 'iit-i 

'i  ■ , ' 'lo  !'  I’l  1 •:  . 

!!;,‘-n:.  n in-’il : n>',ir'  I'lripo  f.rinl'  , ’vii'i  '.r'r  ;i  mil, 

la  . IRfi',  'il  .Ilvi  i'l-r’i'’' It  •!  loll:. 
l-'tn.iri'-. : 1^.  p ! not  t I i . 

Lut  -/.oiriy  i.i  l.f  ichi^ihal  In  ( M inr.il'O  ir'.i ) 

Phf*lf*I)Otoinui;  br'i^'hii'h'iliu^^  M-Ui>ViboirM , , I’lriTubi,  I’iri, 

pTvii’.Il.  li.ir-rotio,  1 '(47  : IH't- 1 iO  (iiill  i>'f  •■t'otico  ) . I'li  ch  ••  A!'Onn*'rK’ , 
1 )*t7:4  (knyil).  D.im.iocorio  ot  al.,  L'i4'i:H20,  P'lO  ti  int  nilut  ion  N 
liTi/.il).  H.irr'-tto,  l')50:L(ji(  (koycd).  h.u’i'otto,  l‘i‘il:?l<  (dinti'i- 
bu^ion).  riodh  i.  Abonnwic,  L'J‘j?:20,  2S,  31,  77  (koyed,  dor.cf ibo  1 1 . 
I'-iircliild,  I'iSB:  l')‘i.  do  Lnccria,  l')f)0;77. 

' .iTp.Tit  omy  i.i  br'.ichyph.il  la  , liarrotto,  lOli'irlRl. 
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.'1 ' !.  1 1 1 I , li  irr  - 't  ' ■ , 1 : '"5 . Th>’0'!'  n , 1 •'  : .t  i!- 

• ; :i ' . ’ 1 ; 1 ' ' . ” ir  ’ ' ir . ^ -i  i ! ■ i ■ i , 1 '7^  : T*''/  ( i ! , i ' ! ; * ! .i.  ) . 

W.if  ! • ' 1 1 . . 7'1 . 1,. I ii.  ■ n ■ ' . .1 1 . , M7  'i  i-x  i:-, ! ri'-  1 ‘ -r 

h;'.  i!i ' 1 , li-.'i'iV',  7 11  i",  ■•r'i;’.Il).  Tor.!  t i i n i , 1 '*7  i ; ; ; 7 , ,tt, 

. • . ’ ( I ! ' t ; liu’  i ■- -'ll , k'-v  "1 , r i j’ur f i , .it-  i ! i ) . 

Ml'lWI.  !■  ' i'  : i't-'Ili'tl  '■'lUiilll,  IlOl't  hi'l'II  l-t'K-.I  1 . 

j ' li.  ‘ '/■.  i'l:  : r 1»  II  ! ! Ii« 

r.i!  “I  ■ . ! Til  1 ! n.  j . 

3.  i7u t xony  i a i r i i ( lu  i/v  f-  Ii  iri.r  ^-ptio  ) 

i'hl''''’;>roni’i::  c-T'iU'_- ir.i  i C.-nr;cy  i-  Ij.iHi.i -.Cdir  , 1 I't : *.'.3  , A F-ir-k'n, 

! ^ . 

j i.iTM,  !'.r.i'’il.  !7irr’'tto.  L')'t7:ril  (In  ■iiilor).  rioch  f,  AwonrifriG , 

1riU7;U  (ki-yi’!).  l/.im-inciiio  c-t  i!.,  r)i(':3i2,  H',':  ('1  intr-Ii'Ut  ioTi ) . 

H.ir’f  • t * o , r'i‘j();ri4  ( koyci'l  ) . B.n'r<‘tto,  L''‘)J:2!4  ( .1  i'g*  t'"  !iu;  L< -n  ) . 

I riooh  A 7\!iotiiii-nc , (kf'vnin.  I'.i  I r-ch  i Id , 1344;  l‘}4. 

1 

kOT'tl' 'tit  oniy  i'l  c:>;r''iae  I tm  ' , h.ji’i'i'tto,  I'jfiAiLHy. 

Lu  t Gony  i a cer  ^uc  ir.il , Harr-i‘tto,  l'if>2:')3.  Theodor’,  I4tj4:l-0.  ".ir'tiri.. 
i et  ,i!  . , l'4i4;?  (Rondoni.'i,  bi'.u'il).  For'.i'tini,  li7i;li)3.  M ift  in:' 

I 

[ Moi'.jler,- Farias,  1372:347.  Tor’.it  t i ii  i , 1373:340,  343,  -351,  3n2, 

' 374  (d  1 ut  nibnt  ion  , redeoci'' i bed  , keyed,  : ic.ui'od  ) . 

Kjiowji  dintributjon:  I'-r.i;'.il;  Rondonia  Tefr’i  loi-y,  dtiten  of  I it' Arri.iiiorias , 
and  Bahia  (The  l.itt.et'  btate  linted  by  Toratfini,  1'173). 
dpecies  examined : (lone 

Retnar'ko:  Very  little  in  known  about  thl.'.  i.pecie''.  The  female  hau 

not  been  ditjcovered.  The  male  diffei'n  f r'om  the  other  upecie.s 
I in  the  Fler  le:;  i nf  rasp  i nosama  i n 1 y in  the  nature  and  pUiCement  oi  the 

iipines  on  the  ijtyle  and  in  the  lack  of  a coxite  tui  1 . It;  detinite 
ntatu:.  in  relation  to  the  ot  liej'  npecien  should  become  clear  when 
the  female  in  di:;eovered. 
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(Ltrvil  r’“:i  ti’i''-  to  funj’.n.  Aitk*'ti  n\  il  . , !t75:3'l 
(vlfi'.  ; .“il.itioii  .itt-'iTij't  ■,  ri>’,'itiv>-  r’lii'.u  1 t.  ■ , ;4'leni,  hti.’.il).  Lewis, 
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Ijfc.  13'*'^,  L.  Aboiirifri'.'  lop. 
f-"!narl' : '>■<■  L.  bor.onao  (Ortiz  (.  Toit'o:;  ) 

,'.omy  i 1 i ttpa  i Youru’.  f,  Ariar;  ii.  sp. 

(Pil’.  I) 
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'i.'  : il!  ; il‘  iri'i  ; 1 . C’il/.ifiuri!  un-irm'-'i;  < ii-iriil  ir-  h ■ 'j:n[.lf‘f  < : 

: : 1-  -li  -il'i  !'i  ir , i ■.  in  Ifitiil.'.  I'harynx  ilou*  :-!r; 

; , iri.iri-i'''.  ■ ■■’i'.  ir  1 1 ‘-'1  l.y  li  = to  iIjo'i*  : f ■ ' 

iii”).  •,i  . Ani'Tiiiil  ■■.•■rrfiit  1,  O.IR  - ').?0  mm  Ion,-,  1 in 

t ■■■  -nt  , .n-,.  -impl'-,  t h“  i r ti;.  '■  ■ t 

‘ . V'^r.,!  t'l"  .Trl-;  n;  *[i.'if  tiv"  .•.fj’m'rit  : (T-i'"').  I'r-i  A-r,  . 

li'tirt),  .1',  r.'“ . o!  :."pr,' ii‘  . , in  nim:  1 ( 0. 'n'V  ) , 

. ( t.  r/'.-.t.  ) rn  , 3 1 ] in ) , ii  ( n.ovn-o. ')7R  ) , •) 

•i; ' ilf',  il.olit  K’,  on  mi-ltll*-  thit'-l  of  3.  -lour  m 

; il-  , with  11-17  ui'i'ir  *.  f’-'t  Lov/<‘r'  '■[’ i Tiot  urt 

•ilntlv  *•■! , n [/.  ■ m I np  jt.ilf.  W i np  Icrirth  1.37-1.']  rnin  , 

wiltii  il-nt  ".31’  mr;  li-ripth  of'  winp  non  t,  Lon.' , in  mm;  ilnh.t  ( '.'K)- 

.3*  ),  1 ( t.l'.-i  .1'),  dfli.-i  ( !i.  OU-i, . 1 0 ) , pamm.i  f .17-0.2^). 

L.npih  ■■!  lil’i.in  f.  l>.i  , i t .if; . i of  :;li'!o  tiOO  in  nm : :o!‘'l"r, 

o.t.l,  0.3'*;  mialo)’,  O.'**,  0.7(  , 0.42;  hintilf,-,  ’.'3, 

.4).  'li-nit.il  filaiiifri'  . f il.out  0.  13  nii:i  lonp)  hf.iviiv  ' 'l<'t'''t  i.’.<-'l, 
the  dint  il  t wo- 1:  h i rdn  I r- i a t c 1 f.  idiick  i".  nh'Wn;  iiumn  al'Oiit  '.14  mn 
lonp . .'.tyl.f  with  4 iii.ijoi'  •[.in.--.  -.tilit ‘ymni.i  1 Irl  i 1*  . 'loxl:'.- 

tuft  ol  l'*-24  ni't.io  .inr.oi,  i at '-il  with  .1  proximal  n.c  '..t  i /.a.l  plat.-. 

Aedt'apu;.  a.;  r.hown,  tMtlmr  hro-i'i  it  and.  froximal,  undivided  p.m- 
tion  of  par  amnrn  with  ntinn-roir'  1 in"  h.ilr  , nion  t ly  dor  il;  t tia  .li'-tal 
blturc.itf  poi’t  ion  mort'  hnavlly  ppimaiitad  t h iti  iha  pr'oxini.il  port  ion, 
"UpeciaMy  well  r:c  1 t>rot  i zad  in  t hr  lowar  irm.  Latai'.il  loh*'  ( ihout 
0.2H  mm  lont’),  pointed  at  lip  f.  hearinr,  .1  dintal  modified  net.ie 
fl  npecinieri  h.in  only  1 .nK-'h  def.i).  Cerru:':  a.-;  .'hown. 
npiotype  m.ile;  As  demribed  ih"Va.  Certain  mear.urt'ment  n 6 (diar.icteri.stic 
of  specimen  as  follow,  (in  mm  1 : i ti.irvnx  leiipth,  0.11.  l.ye  nepar  at  ion 
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• ;•  . Ii'rifti  "f  nil ‘-nn-i  1 '■! , '^l''  I'r'j'.'j 

^ I'll;',  ■ (^.Ofun,  '1  f'Mlii),  4 

( . • I.  ' ( . w'-li  !4-!t  f.  ? loW'T'  "p ! : t '•'"na  1 

...ui-’'  1.44,  w'-lt'i  >.41>;  I.Tipth  of  voin  r ion- : 

, 1 T f„i  I . ‘ ) , : ■ ‘ I f ' . r I , 1>'1  * 1 ('.')«),  inir.n  ( 0.  ?0  ) . ' 'oyi  * ■ 

• ,p  • :■  i'  . '4,-.nit.il  fil.iri'tif  . 0.3'’  lonr,  i<unf  0.1'  I'-nr. 

; [•<!  r.  il  ‘ ' I'ti.'  v;'t''  4 nj  i.il  i.'.'-'-i  , ipici!  ;o'  r-. 

. ,1..;  ihan  r.  il'  , 'oloi'  Mio  -Mnio.  CiSiflum  with  4 harp 

.equidistant  hoi'i;'  4it  ai  i,'.th  f,  with  4-H  '.niall  il  ■/'■rt:'  al  t‘'<^t:i 


in  cti"  'r 

111 

row 

; I'r,  a /.rouf)  of 

-.mailer'  t 

"■•rh  oti  e i-h  'ud'-; 

' il arial  ■ 

ir‘i-h 

coni-let 

; f)i /.m.'-i.t  Jill  h 

a-.  1 i/.ur' 

■1.  I harynx  neirly 

0 . ; • mn  1 on/  , 

un.  irn"'  i . 

!'V"r,  ' .ep  ira f '-d 

hy  di'.l. 

nice  = to  d''.->ut 

I Lf-rnMii  of  anf-nna  3,  O.?!-;.;.'?  nn , ul.'-iual  in  f'-nrth 

•.  -.■.Ti.'titn  4+-4;  ascoido  an  in  malf.  Ifohoocio  li’ni’tfi  0.23-0.24  inn-;, 
ai;.  i i'-rah  Iv  r.tiort'-r  than  fiead  h.-irfd  froni  t if)  of  clvpriiR  to  v.-rtox. 
;.)'n,'t  ':;  of  f)alpal  m a'tnonl  n , in  nm:  i (0.033),  ? (0.11-0.12),  i 
f .14-'.  JO),  4 ('.04-0.10),  5 ( 0. 2 1-0.  2'>  ) ; !irw-.t  f id  ’ .■.  llf';-,  1' 

in  rial".  M"uron  with  17-21  u['))'-'r'  2-i(  lowi'i'  "p  i.'ti-rna  1 .."1  i". 

Win/  l"n/rh  1 . (•!- 1 . 30  mm  , w id  t h ihont  0.33  mm;  h-n/tho;  v.-in  ;oc- 
t ion  , in  mill : a 1 fiha  ( ( . tt2-0 . ‘t  ' ) , h> ■ t a ( 0 . 1 / -0 . 22  ) , ■ !r  1 1 a (0.1/- 
/..iimiia  (0.21-0. 2‘t ) . I.cnj’.l  h ol  timiot-K',  t il.ia«-’  ■■  h.i.a  it.ir/.i 
of  nlid'-  'i30,  in  mill : forrl/h’,  O.t.7,  0.71,  O.'O*;  midUif),  O.t'O,  0.83, 
0.48;  hiiidlr/,  0.7‘  , l.Ot,  0.3'.  Op.  Tm, at  her  a aac-like,  only  1 i I'.ht  I v 

lonjt'f  than  wide,  irr.p'ularly  wrinkled,  neoniinr.ly  imi'lanted  direct  Iv 
on  the  lar>’,"  common  duct;  termin.il  knot,  recessed  as  shown. 
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Allot  ifinalf': 

A : I.- 

■‘■r  il."‘d  ahuV'  . ••I't  .1  i ti 

m(M''ur‘’m''nt 

■;  f,  <\ 

harac- 

t er  i -t  i . a",  t 

'.1  low  ■ 

(in  mm  ) : I'h.irynx  leru't 

h 0.  146,  i: 

.f 

pat  at  i oij 

= to  ' tacat  . 

1 i ariet  <• 

rs  . '.■■np  t h ot  . int  ■■nna  1 

m'Tit  3, 

0.21. 

Pro- 

!'0'.-:i  ; loriiTh  i'.;’!.  [.••iirfh  of  pn  1 pa  1 Of-pmc-nf  n , 1 (0.03^)),  2 (O.llU), 
3 (O.IU’),  i4  I'lcuiM  with  17  upp>-T'  f.  ?-3 

(>pi':t<-i’ti  il  ■■•-■t.ii  . V<itn'.  lonr.th  wMth  o.hU;  lonp.th  of  v-'in 

:.>'ctioii  : ilphi  (0.42),  h>‘t.d  (0.20),  dolta  (0.12),  (0.?i). 

!,ftip,fh  of  ff-moi-.K' , tiljj.ii'  !■  ban  j tiir.oi  ; forelf?>i  missin;’;  niidlej'’,, 

0. r.f,  O.flh,  0.44;  (lintlhv-^,  O.'^--,  1.004,  0.54. 

Tv]  Dat.i:  iiololypo  naif  (NO.  400),  4 km  r.outii  of  !l.ot.ra<]a  Torquato 
Tapajos  at  km  Su , rifar  COOAC  tr'diiiinr,  Bauf  II,  Amazonas,  Brazil 
in  Disney  trap  baited  with  a f.olden  Hanijler  (Mesocr icotus  auratun), 

21  Oct'.  1075,  Pui  A.  de  freitar,  D Jo.To  f.  Vidal  colls.  A1  lotype 
female  (NO.  401  ),  samf?  data.  Para  types , 37  ‘f  cf,  20  ? ? (Nos.  402- 
407),  .same  data.  One  male  (No.  ti68),  M.ju.i,  Estrada  do  Aleixo  ( K.m 
10),  flanaus,  Amazonas,  Brazil,  in  Disney  trap  baited  with  rodent 
( Ty I onjy s zp.),  H Au)’,.  1074,  J.  Arias  F,  R.  freitas  colls.  1 (No. 
460)  same  data  as  No,  468  excepjt  collected  on  3 Sept.  1074.  2 cf  rC 

(Nos.  470  - 1*71),  same  as  No.  468  except  collected  on  18  Dec.  1074, 

R,  freitas  coll.  Holotype  and  allotype  to  be  deposite*!  in  the 
Museau  de  Zoolopia,  Univers idade  dc  Sao  Paulo,  Brazil.  Paratypes 
in  the  collection  at  INPA,  Manus,  Brazil;  The  Briti.sli  Museum  (Natural 
History);  U.O.  National  Musetim  (Natur.il  History)  and  the  Florida 
State  Collection  of  Arthropo<ln,  Cainesvi  1 le  , Florida.  h^.  inpai 

1, s  n.amed  for  the  Instituto  Nacional  de  Pesquisas  da  Amazonia, 

Remark.s ; The  male  of  i npa i resembltts  brachiplialla  in  structure 

but  the  two  species  can  b«t  (list  irifyii shed  as  folhiws,  The  coxite 
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Mr  f of  I.  in:  li  r .n.:  i of  1 'i  + ni’Mic;  in-itf'a'J  of  only 

T’, '•■!■•  ir>'  nojTi.illv  5 'li  til  it  n 1 it  o ic,  on  ••■i' h !it'’r'il  loh'", 


' r 1.  h 'nil'll  1 1 ii  1" 

Thf'  lower 

hr  III'  1.  of  * h*'  It'  is.'-r'i 

■ >m''v.’iii*  r-'iiide.; 

ipi  '.il  iv 

in  : . 

i nr  a i , n*";' 

! ut*'  a it  app'.' ir-". 

t . l’i‘  in  1 t'i‘  h ipiin  1 1-1  ■'.'inr' i!.<‘ ir’ i , 1 ‘'i  1 ,) . T'l''  .’‘■•ri;*  i! 

;'!‘i:-"nt'  of  I..  In;i.iL  it-i-  i int  im;'  ly  .wolli'ii  nt  tf.'i  'iistil  ''ti'l  ; 
w:ii-r"i  in  ' , ’.  r ichipli.il  1 i th<'V  ipr-^- ir  to  ho  r.uf.cqnil  in  wi  ith 
‘ l.T'on.’hou*  . 

Till'  f'-tii-ilc  of  I . hr.ich i riiui  1 l-i  reni.iinr:  undencri hod  i nt  it  is 
tr'.'l  ii  iv  V'l'V  .imilar  to  that  of  inpii  in  'iotillo  of  tfi'-  ojhiriun 
iriil  ■ r.i-T-ni' . Th'-  loxos  of  I . inpa  i vj.-ro  loso.;  i.at'‘il  i.y  color, 
hv  ^ ’ r i li  ii'i-’ti'ro  and  hv  col  Lcct  ioti  d.iti. 

!,r.'.-i:-v‘  1 l.i-.’.  ( 'rt!.-.  t.  Toi'rc': ) 

(fir . ? A-D,  r-1 ) 

r h I'-';  it  oTiu' ' heron.!*'  Orfix  A TorT'i-T.,  lO'/Ss  101,  "hi  Ci''/il.!n",  Terr, 

■f"  !i.r.!l  Ainix.onis  , Venezu<-li. 

hill  : A on. ill  s.ind  flv,  F'^riGr.illy  pil"  hut  ht'id , m<!r.onorum , v.'ntral 
!. order  or  pleuron  A coxa  dusky.  "Ihai'iutTi  un.arniod ; cihiri.il  arch 
onpl'-to;  pirtTirnt  p.atch  as  In  ti-mil*-.  Ph.ir'vnx  .'ihout  0,13  tnin  lonr. , 
uriirnf'd.  hyes  r.i'pi.int  ed  Ijv  .iist.in.'c-  = to  .about  f>  f.ac*'t  d i anirterr. , 
Ant  uin.il  .orment  3,  0.17  - 0.10  nm  lonr,  I'to.s  than  or  = to  combined 
lenrt.ti  of  sf)'m*?nts  4+',;  .iscoids  simple,  rcichinr.  to  or  beyond  tip 
of  s'-rment  4,  present  on  all  fl.ir.ellir  sejtments  except  list.  Pro- 
boscis length  O.lt.  mm.  I.enrth  of  palpal  seiijnents.  In  mm;  1 (0.035), 
? (0.8h-0.  l?h),  3 (0.  IORt-O.  120) , 4 (0,075-0.000),  5 ( 0 . 25-0 . 20  ) ; 
riewsteil'  ; scile-.  (about  10)  011  middle  thir'i  of  sepmi'fit  3.  Pleuron 
pale,  with  13-21  upp<'r  k 2-3  low*>r  opisternil  si'tae.  Wiiif  leni’.th 


O 
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v;!!l)i  ib';U‘  0 . ii  1 tn^-, ; rj!'  wiir,;  I on  ' , in  rm  : 

! ( 0.  1 ' ) , 1.]*,  I , f'j.l',- 

.1  •),  ;>-n,-th  i'  ‘“•‘nor'-',  tibiae  • Si  'I*  tr  i of  oliic  nV't  , 'u 

..  , 1.  , '.  ‘'ij  niil'  -,  0.*'),  O,"!');  'iJn'iifr,  ".‘1, 

. ■ , filirn'-Ti'  '’oTP-O.'in  I'lm  lotir;  Mi'-  nrox.'n-il  iiilf 

; >'i'.  ' h-wT  1 1 < ■’ i I'i’  wll  I I r.n'Tit  oil , t'lo  I'nil  hill  v;ith 

V- 'r'  ■ ■ 'ri.i'l'in  , Mn  ■■  1 i -.’hi  Iv  '-nl  irr'-'i ; nnni;.  .ilioij!  :nm 

'-'nr.  tyl"  li  "'lown  wlfh,  maioT'  'lini-.  i t.  1 1 1 ■■nh' f-jTnin.jl 

1.  oxite  ti.ifi  of  nirnpl"  -'.o*  i..  i- -.oc  in' v;it!i  i ; i-jx  in-il 

- lor  plit<.  A<'ilo,-irii.';  ruh  r ?•]  nnru  1 ir  i;  -.hown.  • irrirTr-ro 

Iii'-JT''  It'’,  t ho  low'-r  irni  v/Ii!i  .i  '/••ntrnl  .icu1<;  . i.it.-r'a! 

loll  , nhout  nr,  nrturnod  f-  pointr-d  ,it  tin,  hcn'inr  3 'lir.til 

'P'lt 'i  1 It  lo,  (.■.■’■'.■un  .'1  ; :i;vir<-it. 

Fi'inale:  :.arr--r  than  male,  dffr'oe  t <1  ir.1  ribut  ion  of  pijtmentat ion  the 

'■atne.  Cibarium  with  4 nl.arp  hot'ixontal  teeth,  evenly  sp.-acod  & 
with  h-lO  vortical  teeth  placed  more  or  loss  in  a sinrlo  transverse 
rov; ; ribardal  arch  complete;  pipmont  patch  subtr  iaiu-.ul  ir , moderately 
sejiinontod.  Pharynx  aijout  O.Ki  mm  lonr,  unarmed.  byes  separrated 
by  about  7 facet  rliameters.  Lentitti  of  antcnn<il  sointiont.s  3,  0.17  - 
0.?0  tnm,  lens  than  or  = to  length  of  netnnentn  4+5;  ascoids  a.s  in 
male.  I'T’obosc  in  Icnr.th,  0,?4  - 0,75  tnm,  shorter  than  head  height. 
Iionpth  of  palpal  soynnonts,  in  mm;  1 (0,035),  ? (0,111  - 0,123), 

3 (0,131  - 0,141),  4 (0.07fl  - 0,003  1 , 5 (0,25  - 0.30);  MewstiMd'.', 
scales  as  in  male,  Plouron  with  1 R - ?5  upper  5 2-4  lower  episternal 
sef,^c,  Winjt  length,  1.15-1,60  mm,  width  about  0,58  mm;  lenpth  of 
vein  sections  a;;,  follows,  in  mini  alpha  (0.33  r 0.45),  beta  (0.16  - 
0.20),  delt.i  (0.05  - 0.12),  >’,amma  (0.11;  - 0,23),  Lenpt)'  of  femorae , 
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1 

i 


■■  ) 

1 ■ * * 

.U-  i h :I  j.l 

..  b7^  -n 

■ . 1 . 

1-,  0. 

M,  h.-’-, 

' h "■ 

* J 

" . ' ‘ ' , ' . 1 ' ; 

h i ti  l ! , 

1 1I-,  : 

t - ^ 

’ -ii,' ' !i  ovi'f  ‘1 

V wM* 

' , v/T'i  rif-  I'"! 

v;  I M 1 

i:,Ti  I ; ! ' i'-'ii  ' ; ■ri'iivMuil  iij'  ' ' t , -".or.  ♦ ii-v/a  1 I 1 ; ‘ • '-ri";-.  icu'/u 

■'I'lron  !'i*  wilf-r,  wt' i ii'*- 1 • ■ ! hi  n • ; - I'l'i  of  ffui'  il  fovV  rith'T 
1 ,,  , , . 

r :i''v.’;;  ! ; ‘ i J.'jt  ion  : Vl■n•■?;u•'l•^  (••.’•p''  1 O'  1 1 ' i >/ ) , 'i'jiiln'rii 

; ‘ i.vi'';.''  • 'X.it., j ]■  ??,  Maua,  ' !'■  Ahix'i  ( rm  ] , 

'■!  ,:..M  , Ar  ir.otn  -,  i'.rK’.Il,  in  Tvlonivr'  iii.  rn-y  ’^^rap, 

■'.'ir,,  ■■r*.  ill']  I'T/n,  J,  Ar'iao  ind  ?. . coll'. 

II. >■  •;  I.f'pona'' , i'-iTitly  ■ loan’ i!i<  ■ 1 from  a cirn'.lo  malo,  'lonely 

; ' ■ j • ' ■ ! . i n fra  npi  1100,1  l/it  can  ocp'ir'itfl  Iron  it  'by  t }!€-■ 

; ir am'-!  r- ■ (compar<'-  rij-.  21)  with  Tip,  211). 

Based  on  the  original  description,  the  holotype  of  begonae  d i f fers  mainly 
from  the  Brazilian  begonae  males  in  the  length  of  the  genital  filaments  and  in  the 
better  developed  ventral  process  of  the  paramere.  It  remains  to  be  determined, 
however,  whether  or  not  these  character  states  represent  specific  differences. 

For  the  present,  we  prefer  to  treat  the  Brazilian  specimens  as  begonae , believing 
that  these  differences  probably  reflect  geographic  variation. 

The  male  and  previously  undescribed  female  of  L.  begonae  from  Manaus,  Brazil 
are  described  below.  At  this  time  we  are  unable  to  separate  females  of  L. 
i nf rasp i nosa  and  begonae  without  associated  males. 

7.  1.1  jt  z.omy  in  lu’riottil  ( b.iinanceno  K Arouck) 

l‘!il»-bi:)t  omu".  pi  not  t i I Damaoceiio  b Ar’ouck  , l'i'.)ti;2,  Rio  Capim,  Mun  i - 
i;  i-  In  I'ltl',  I'lMb.il.  In-  I.Ui'i'III,  1 Ui0:7‘.  ( lint  p iiiot  t i i 
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ir-  I ■ /.!'•  '1  !■  ) . 


iroii.'i  ; , ■■it'i '-t  • o , n'.'i'i  Cii-'W  n im<-  ! oi'  1 no*  t i j , 

'..iT'V  • hinr-'). 

I.;jf;’.omvi  i t ! ! , Tfioriri',  ] ‘iV  litii  “t  .i  1 , , l')70:  ?1‘j 

r.iri'’,  iTv.'il).  ''or-T ! t i ri  i , l'‘7l!l07.  "irtiri''- 
r ii  i.T-  l'^7.;7t7.  ",1:  iv;  ■■  I.iiii"on,  r!7?iM3.  Tor' 1 1 • I ri  I , 

( i'  1 ■•inior  '.vii'.tr.T'.  ‘ I.  I'ourfou  1 i ) , 

r nov;ri  i ! r i ! u'  Ion  : Hri’.’il,  Pari'^it'c'. 

f . , . 

<^>:a!nino'i : 1 , ['.■'I'T!,  Piri,  Bn;',il.  ff,  fr-  ii!ia  l-  f,. 

P‘-rT'..irk'' : ''xan  i a i nr  ' 7','o  inatr-rial,  roiaMin'  (r'73)  <~on  1 

I.  pinot»ii  an:!  L.  !:Ourroiili  ’o  bo  con.u.o-- i f I ■ oven  t ’lo'ir.!;  ■!i"  aliapo 
of  paramop.'r:  (iiffera  hfOwoon  the  two  for'n', 

profor  to  ti'-at  thorn  an  Jirtinr*  :;p“'  io.-,,  'i- w--v<’t  , ’ ■ lu  '.o 
of  1 !i<-  '! ! f fet'onc'''  o!  'ho  p !!■  imoni.'o  , ;!!<•  ,’oorr'aphi.  i i-tr  : !.'-jr  Ion  , 
ati'l  t ho  faot  t!iat  ' !if'  fonial'-  of  ; I not  1 i i r'^tnain't  nn7.o:;,'i’ ibeil  ari'i 
niav  bf  hix’inoi  from  that  of  L.  Iiourr'ou  II  ■ 

I os  tiionst  ruor.a 

nimilar  to  spooio;-.  in  the  for'Ios  infraspinona  '■•xcopt  for  tfio  followinr; 
by-':,  very  x-mall ; inal''  r,onit.ilia  with  i trifurcate-  j-aramoro ; aedoap.ur,  with  a 
:ttior-t  or  lonr.  ventrol-itoral  extension  and  bit-'ral  lob-'  rnoi‘«-  or'  less  rounded 
■ it  tips  l.jckin;;  lonj’,  spratul.it--  :’,otae.  female  witti  cv  1 I ndr' Ica  1 , dist.rlly  ■ri'ehe-l, 
'.mor)t  !i  wall-td  r>[H.-r'm.ithoc.ie  . 

bpecior,  in  tlio  f.or’io;;  Monstrtio:t-t 
1.  but  '/omy  i-r  mon::truo.s.i  (1  locii  f Alionnoiie  ) 

i’h  1 eliot omu.s  mon:'.tT’uo:'.u:t  flrxdi  Abonn-'iic,  Ihtt't.i:  1,  B.rduel  , Proneh 
i'-irr'-t  t o , l'iit7:  PI  3 (lull  r-'t -'r-uico-; ) . I’loch  t-  Abotinonc  , 


' lu  1 -in-i . 


r<47:‘,  (ley.'.!),  .'no  ei  i!.,  li't'i;  R?'‘,  H'l'',  ft4  I ( •]  i t r' i !.ij ' i ■ jij  , 

It.ifi'"' f ' , I'"'.!:  ('■)  i ! r'i  i.ijt  ion  ) . riof!i  K Aijonn.-ri'', 

77,  V',  .'ll,  (>.''/..l,  ) . r ) i f'},  ; 1 <i , 1')'.. 

i • '■■riu'  r.iln  if'nrril:.  A A!'-.nn.'n<  , r)))')!,;  A,  ¥,  Ari'iu'',  Ant’uill'  , 

ir.'Ti.h  'u'.jiM.  i'li’i'.'l  t ' , I'iUV  : It')  fin  c.i  t .i  1 o,"  ) . irret  t o , L'tOO: 

Imt)''  ’’o,  1 .‘.1:  ?\t  ( 1 1:.!  r ion  ) . T'loch  Atjonricn: , I'lA?: 

.'1,  44,  ]!(.■  (Vc'/..i,  I ) . r.i  I rch  1 1'l , I')'/.:  I'*)*.  F’oijf- 

'in',  1 A.'i;  [I,.  ('An.!;.)  Tor;-.,  I'.r'.i/.  I 1 ) . For-'iltini,  I'o.O:  4:-(f!. 

. .'a  i'  1 1 c i f .’Pn  i n , t o,  ]95S;  ]8"!. 

eiyen*  o!T)V  i . 1 mon;- 1 r'no:'..i , fiirrott.,,  1 H4  . 


Lu  :i;y  i .1  mon-truoni,  Mirtinr; 

<>  t . 1 1 . ’ 

lif.2; 

: 181 

, not  b.  ; 

monst  T'uosa 

(Flocn  .1  Ab'iniK'iic,  li4ii). 

” irt  Inr; 

..)  . 

il.  , 

1 (bit : 324 

to  I,.  t.'r.itod<-"  ).  ".it't  in.: 

('t  1 1 . , 

11',' 

,:3. 

Thoodoi' , 

11b'.:  no 

I'T'.iiti.i  et  -il.,  1470:  FIA  (i'oliTn,  Hi'i/.il).  Toe  i*.  I in  L , 197J:L03. 

'.At'iw  I I.riinr'.on,  1472:  710-714.  M.u'tin",  5.  Mor’.ilep-I'.iri.a  ■ , 1172: 

I’V.  Vlaril  ft  il.,  r)7l;l78  (in  f'.'.l'-nt  b.iitcd  tr-.iji::,  t'.ir.i,  liri'/.il). 
l.-iin  ,n  "t  il.,  1 171:  1 no  fV  im  i imd  for  l.pishm.in  i .i , nef,.it:ive  Para, 
iM.'.il).  .’-Part;  inn  ot  . il.,  1171:  ',11-117. 
l.ut:’.omyi  i f ,i  Ic  i f'  ii'n  i , , Thnodnr,  1101:  111  . rr.iih.i  .il.,  1170:  210 
i 1.:  1 ol  !..  mon:'.li')Jo:;.i ) . I'or'atiini,  1 17 1 : 107. 

1 f I'Ml  i 1 mount  T'liiJ".! , ror',j  1. 1 i n i , 1171:101.  For.)  1 1 i n i , ri73:112,  118-521. 
!■  nown  1 i ■;  t r Il,ij  t ion  : Fi'etich  Gui.in.i,  11.  itra;-.  i 1 . 


.;  i"ii‘ri'.  .'X  iri  in.-d  : 1 27 

27  li'pt  . ri72,  1).  G.  Younr. 
I ir.i’,  hr'.i/.i  1 , 1 Get.  1)72, 
A 1 1 .am  i r.i , I'.ir.i',  Rr.i;-.  Il,  in 
D.  G.  Yotinj’,  coll.  1 V,  Rio 


km  r.n  of  M iivib.a",  P.tr  i",  Hi'a/.il  in  burrow, 
(■(jll.  1 .about  100  km  G of  !'..)nt .u'cm , 

n.  G,  Youri)’.  coll.  1 1 V,  47  kni  W of 

lif.ht  trap  f.  tree  buttn'ss,  10  Oct.  I't72, 
Ar’ i im.in.'i  .it  Humboldt,  Mato  Gt'osso,  Br'axil, 
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in  tree'  buMrmn,  in  Aur . in74,  P.  Younp,  coll.  4 ?, 

near  Flacur’i,  N of  M.iraba,  P.ira',  P.r'.T/.il,  lirbP  trap,  31  Oct. 

1 Fiov.  1374.  7.  r.  Re  inert  coll. 

li>it  7.oi:iv  i 1 t.  eral  oiler,  Martinn,  t'alcao  A <la  Oilva. 

(rip.  3) 

blit  zoniy  ia  tor.it  odes  Martino,  F'alcao  f,  da  Oilva,  13B't;321, 

Itapaci,  'loia.n,  Brazil.  Porattini,  1371:  103.  Martino  f. 
Morales  - Pariar.,  137?:  36B.  Martins  et  al.,  1375:  515-517. 
Pressatia  teratodes,  Porattini,  1373:  512,  513,  513,  521. 

Known  distribution:  Brazil,  Goias  State,  Parapuay. 


Siiecimens  examined:  1 Aca  Poi , San  Pedro,  Parapuav , on  horse, 
21  April  1350,  Hertip  5 Ott.iviano  colls.  1 1 ?,  Ttumbiara, 

Pstado  de  Goias,  Brazil,  18  Tan.  1375,  J . P.  da  Silva  coll. 


ill  the 


h'",’  to  tli>'  1 .u  I zomy  i i oiri']  f 1 lo--. 

liviiiili’oriiy  i.i  (tn.ilo  j’.on  i i . 1 1 1 .1  only)* 


iohi’  witli  (li''.t.Jl  :;p.i  t '1  l.it  0 r.ot.io;  p.jr.imcr''  urrl  i v i d'.-d  or  M i ur'c.i  t.c  ; 


K' do,i>’u.".  liniplo,  witfiout  .in  rxt  en:;  ion  or  .irni  (firirdo;-,  ini  rM;])  i nono  ) ? 

Litor'il  lolx'  witliout  r.p.i  t u ] . 1 1 o not.. 10;  p.ir'.iiTioro  t r' i f urc.i  t o ; ,iod‘M>p.i:;  v;it.!i 
.1  diort  or  ion,'  v^'iit  I’olrii  or  1 1 oxioirnon  (f'.orior.  mon.';  f ruor..! ) 8 

r.irMtru're  undividod 3 

i'.UMnjor'o  iiifurcato 4 


3.  L.itoi.il  lobe  with  3 np.itulato  sot. 10  .11  tip;  coxile  w:  tii  5 - R ''.mall  tet.ie 
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Fig.  1.  Lutzomy la  Inpal,  n.  sp.  A.  Male  head  (No.  ^31).  B.  male  wing 
(No.  459).  C.  male  antennal  segemnt  4 (No.  431)  D.  Male 
genitalia,  lateral  view  drawn  In  phenol  (No.  470).  E.  Female 
head  (No.  439).  F.  Female  wing  (No.  451).  G.  Female  cebarlum 
(No.  449).  H.  Spermathecae , lateral  view  drawn  In  phenol. 

(No.  441).  1.  Spermathecae,  dorsal  view  (No.  441).  Scale 
In  mill Imeters . 
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Fig,  2.  Lutzomyia  begonae  (Ortiz  & Torres).  A.  Male  head  (No.  480).  B, 
Male  wing  (No,  474).  C.  Male  antennal  segment  4 (No.  480). 

D.  Male  genitalia,  lateral  view  drawn  in  phenol  (No,  479). 

F.  Female  head  (No.  504).  G.  Female  wing  (No,  491),  H. 

Female  cibarium  (No,  504).  I.  Spermatecae,  dorsal  view,  in 
phenol  (No.  504) . 

Lutzomyl a i nfraspinosa  (Mang.).  E.  lateral  view  of  paramere 
and  aedeagus.  All  structures  drawn  at  same  scale  as  those 
in  Fig.  1 . 
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Fig.  3.  Lutzomy la  teratodes  Martins,  Falcao  & da  Silva.  Male  from 
Aca'  Pol,  San  Pedro,  Paraguay,  A.  Head.  B.  Wing  C.  Fourth 
Antennal  segment.  D.  Male  genitalia,  drawn  In  phenol.  E. 
Genital  pump  and  filaments  (one  filament  Is  hidden  behind  the 
other) . 
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percent  of  the  New  Wtjrld  species  are  represented;  thus  making  it  the  most  complete 
collection  in  existence.  A review  of  the  subgenus  Evandromyia  rjf  Lutzomy ia  was 
completed.  Another  paper  dealing  with  ph 1 ebot om i nae  and  parasites  in  one  area  of 
Mato  Grosso,  Brazil  is  now  in  press.  A manuscript  on  sand  fly  classification  on  a 
world  wide  basis  is  near  completion.  Identification  keys  to  the  send  flies  of 
Trinidad,  Panama,  the  subgenus  Psychodopygus , the  subgenus  Dampf oniy i a and  the 
gasparv ianna i group  were  finished  and  are  included  in  this  report.  Thirty-six 
phlebotomine  species  were  collected  in  Ecuador.  Twenty-five  of  these  represent 
new  records  for  the  Republic.  Several  undescribed  taxa  were  discovered.  A sand 
fly  colony  (Lutzornyia  vexator)  is  being  maintained  in  Gainesville.  Studies  related 
to  disease  transmission,  physiology  and  behavior  can  be  undertaken  with  specimens 
from  this  colony.  Work  continued  on  the  Ct)lombian  sand  fly  project.  A final  draft 
will  be  available  before  July  I,  1977. 
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